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METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To output power to a drive 
shaft at high efficiency by outputting the sum of the 
prescribed power and the power to be normally outputted 
to the drive shaft from a second prime mover when the 
command to stop the fuel supply to the prime mover is 
given. 

SOLUTION: A power output device 110 performs the 
torque conversion of the power to be outputted from an 
engine 150, and outputs it to a ring gear shaft. The 
power output device regulates the power to be outputted 
from the engine 150, the electric energy to be 
regenerated or consumed by a motor MG1, and the 
electric energy to be consumed or regenerated by a 
motor MG2. The excessive electric energy is found to 
discharge a battery 194, or the insufficient electric 
energy is supplemented by the power stored in the 
battery 194. When the fuel supply to the engine 150 is 
stopped, the power is outputted from the ring gear 




shaft from the motor MG2 using the power stored in the 
battery 194 at the prescribed timing. 
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listens £#u mm&mi'muzxiiiu-rzmi <f>%m 
itirfESES&tt t irEta t tteneti t k#* n 

13 *n&<F> 1 a-NAttlSti 3 *5$JHl# Afloat , 
d lWEat»«, 1KB* 1 om»tt*i J: OftC* 2 o^ifc 

friBg u*-cfv»-ci»Ea#*o g ^Etest^ia^ 

+ *ilt|{|IME»tt£#«:i:, 

KISS $ *tfc ©teSScr-friEaJ ^tt^N^-t iiof 

eat i nwmrns* zfntmm 2 ostHg&raMNfii-*-* 

[»*«2] «rEfE»$uep¥ai±> *EW^«i<oiate 
najg^a**** w#* 1 E«o»^a**iio 

[R$«3] «TEIE»liWl«l#a<i, «rEHS^J»0@te 
S!ctc^o'v>rfrEif5e<Ot&»*S56-r*^f5e»t)a$5e# 

[W**4] iWE«*H*ih«F«»¥a^«x.r, ttE 

«»¥a:uj:4tttE* 1 0>mmn<r>m.nmni~tot>e> 

■T, Tft'm.<r>9<< 3 >mioo Mu?;$ f a;fj£;h.& i 

^»5e*a*«x.4»*jR4E«iot(i*m**6«o 

[1***6] «rE««4*tih«PllI«l*g:^ftxr, ME 

^a^^tto 
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uttomm t «rEa*w t mm&wi t iz&* m& s n 

4 3*&£;£U ft3«<7)T ^v-fttTi^tt-^f&^^Aa 

**5»iS?<0 m^Affi^i-4 3«l^:tt*Aa*#St * 
«x."6»*ffl*«1lO«iai*ft-C*or. (a) DtrCIE 
S*ttca*-r4gSS4^*K:^L, (b) RMfcsSSitfc 

§«tt:&U*r^TtfEffi**Og«Ete»:*K5eU 
70 (c) KKSg^it^BIIIIEHESc-eiWEa^Wi^iate-r* 

i 0 mim 1 omt&fefc j: imnm 2 <omt*^^iEi*©J 

(d) HrEBR»«^0«fe»OflfihJt*7J* 
fcSttfct^, (c) UJ:-6«rE#2W««i« 

oiWiHUJfJfc'bf, Wseo * 4 5 * *"t\ m&nto 
JjtXrvy (c) K*0lttE*2O*»tt35»c>a2j-r 
<IB*tL T*» $ *Lfc»2j t Oft 0»^*»ffl* $ *i 
4 J: 0 RSS 2 <o«li«S*IEi&SiJ»i-41j;^a*^fi<o©J 

[mim 8 J sirEx T v-r ( d ) Kft x.t, 'Meain 

20 IR^O^OfltlhS^*** $ tlTt £ # , 7,7- y-f ( c ) 
>yx*m6.0<O h 2 tiZ £ n TftEfSl 

[■*«9] fSXf^ (d) tcftx-T, frEHI* 

$U«-r 4 ^ x 7 y«:#x.4BI*a 7 E«Of6^a*»« 

[0 0 0 1 ] 

[0 0 0 2] 

t-ewB#tctti*oa**i-fEiistv4 h;^tost*$ 

[0 0 0 3] 

50 w>tjm?jmm.zw>i>mt LxmwL-tz&Mxiz, mmm 
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oft 3 < ft4i #, Wx.lf36i8B$K>ifci)43E*ft 
§(c(±, h*?3>/<-*?oi**4*HUii£6**:* < ft 
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[0 0 0 4] #»ljliO»attl2j*S11H, ilOffliiS 

[0005] m«Ai±, ±^<owaic®«^.. Stffc 

fcffl^fc WW? 3 w<-*£fflv>4<0-CI±ft < , 
*IEtt«»^a*'t4<><0*a9fEL-Cv»4 (#HPH»5 0 

-3 0 2 2 3tM) o :i Ltzmmmtfy* 

9 y 2O0^fttHi:/N' yT-y t£ffiz.Z>®JdltiJj 

* * y #-v y to 3 wouteifc^Moieieifci: ft 4 i 

4*>co*>Jt*LTV>4 (flf 8-2 7 4 1 1 2-9-) » 
[0 0 0 6] Lrt>U -ftibOJtlSt-ii, 

$ v> t $ ft t izmi u%z>mMm.^<r>m 

Priiv h0#O^3ai;ov^Tli|fi3£LTV^ftv^ Hlft^ 
ejffi^lStL^,f!j^<0-gpi±^9^^y ^£t>LTI§EKj 

t , mmm^htat) ^^mn<nmmzw^ xmmm<o 
\&ti^<r)mn^mt-rh a zo Ltztatimcomm^ 

W©7^ - H7<? ^©J«^ P I ftWO*§<g- 

Ktiffi^JB**-^ i t J: 4 *> co & #x. btiZx, 
[0 0 0 7] ZZX^ *5£W<?>Mt)liiJj$iW.&X.l>*Z(7> 

sw^st*, mmm^<omm* y z tizx y>zc 

£ftM-T4 i t «r g «j<7>-o t -T 4 . 
[0 0 0 8] 
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i 4»* £?S£co i »^Affi^i-4 3 Afltj^* 
«TIB» 2 <omti«*«Eftifti|ftli-4IEUiSl|^^® £ *« 

em i <vw.mm& a imt&ns 2 <nm.mm*mmuffl-t2> 
w.mm®m3L& t , i»iE«t»«^o*»»off ih*B^*«ft 
$ ixtz t § , «re«lk«M«P¥«!U x. 4flfrie^ 2 ©t» 

jistux. 3 ) mm 2 ownn*mtomm+ 
[0010] zn^m^mtjtaummi. »2<os» 

mtmi co«»«Slc i 0 »*<0 AW***tf fc*t4 @«EM 
t^#^^$tL4 3tt^*1-4 3«^»*Atil*^S 

^\ ;<?)3a<oo *, \,>-rtifr 2 to^mu&xitiij $ titz 
30 Affi*$*t3t»*t:»^»r5ei 

itt-vAai^i-4o iEi*fWffi!¥&<±, imn^Bse^s 

m***L4 J: *l<omti»«j3J:^2<7)«t* 
«j^lEi!;SiJt»i-4o ra»«»¥S**lli4«»««l»¥ 

l<OSt**ili:*2co'Sfiii|t*Ki&»J»L> jttfHfjhB» 

$ *t4ib* t oft^Ki^^iii^ $ tt4 «t 9 m 2 <7>mmm 
[0011] :^ Ltz*&wff>wrtmDmm.iz£tu£, 

-y hB#<0 hH->37? ^/h? < -T4 C 
50 ^ 1 4 ^ 5 > 7*X$> 19 , mfc<OW)t)te h>l>?-sa 
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[0012] z<n*%w<r)mn&>?)mm~i3^r. mi 
mmmm^mt, ®m&ij®<n®&mzm^xmmm 

<7£.<r>9 4 5 yf*W1s3-Z> 9 4 5 >rWC^&>kffiz.Z> 

®.*m!Lz>i><r>ti-z,zti>x~iLZ>o z^-tnix, mm 
x% x <o&m^mtnzx n y >v? •> 3 -y ? ^n^m-rz 
[o o 1 3] ^mnmutujimmr^i, mm*\-&± 

mm^mmmm^^h-r, m^.^94 5 yyx-m&o 

£ , fEUjtt^w ;u ^ -> a •/ 9 £fg;«i-& - t **t? % 

ummz^^xmm^^ 4 < > ? 4 

rxm&WZyV-lZ-f&ZttfXZ. Y)V9vs y9 

i x <o Mm* ^ -r $ > y-v-i&mirz Z t &X' £ 
[0014] tfz, *%w<r>myj&t)mw.xii, mm 

i: & o £ i»ih-r & - 1 § a o 

[0 0 15] ^ffeWOSly7tii*^«<7)SlJffl)*Si±> &yj 

(b) »KJ6StLfcIIK»^U*-^v»Tll(rEai**^I 
WIIIE»*H:5eu (c) RttjesltfcllWaiEft-eitt 

Kajfltt^ine-r * <t o friBfs i <7>mi&ii^ «t emeu 
2<r>m®>mzmm®mi-z>t&iz, u) mmmm^ 
o*s#ofltiL«*a , fcs*tfct (c) ici 

5>^T% BfrSe^KdjfcX-r;' "7* (c) (C«fc*)ffife*2 



(4) 4#§!!¥ 1 0-2 4 8 1 1 4 

ttomjj&tntiztLz xnmm2 nwHMtwmnm-t 
[ooi6] *»w<o»^ffi*st*m:*t(ir, acft«^ 

y h B$cD h ;P * > 3 -j 9 £/J>£ < -ft, Z t # 
10 h 9 4 5 > y-C£> »9 , ^f5e<0»^J{± ? -> a -7 ^ 

[0017] *5iM<o»^m*i6iioty»^ffi-c(±, w 
iex^-7 7" (a) tcftx.r, «rfB«»«^o«!i»of|tjh 

Jt^7> s ^ $ tLfc § % Xir-7-/ ( c ) {Cii>H5IB» 1 O 

o h ;u ^ *»ffl^j 3 tt£ «t 9 BtlS^ l <r>mM^WM)U\ 

i-tttf, 3 ditti jaj^fto 3 io Ho l 

20 h b#co h >v t> v 3 -7 ? * 7 >; - \z l timtmizik < zt 
wt* i , mmm-^n v >v ? -> ■ 7 9 z t 

[0018] *n^oift*m^{tco$ijf»^T' 

(i, m&^y- j-f (d) leftxT, *rfE^K)lt^<7)»4 
[0 0 19] 

C0»7tfffi7t)^ei 1 0<D«EB&»«^*-r«BKH, B2tt 

*itiao»*ffi*inii 1 ooawMfcfcBL H3j±njfe 

^i"*fiS:llT-ab.i)o Sfe^OtP^i. t-fll3^fflv^-c, 

[0 0 2 01133 11^^9^, zommn, **V'J> 

ico^>v> 1 5 0I2\ tMji^XDy b;u/<;u71 

6 6*frLx®.\Ltz&ntmnmmfti 5 i*»e>in# 
ztitzfrv) >t<nm&%.%m&&i 5 2 ic^al, >r 

oa^OlUCJ: <0W LTtfbitZ, fx h > 1 5 4 CO 

i»«r^5v^y-v7 h 1 5 & (nm&mmzmtk-f z>° 

ZZX\ XD-7 hJW<;V7*l 6 6li7/fix-? l 6 
-Y ^ 1 5 8i^f-f^l-n'a-?l 60 ZfrLX&fr 

ixtzmw.iz.iziivx'&ft-KfeZT&f&L, a^ji-e-o* 

50 ^7EH«toT^iAc$tLT*f&^^--5o 
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[0021] z<o^>>> 1 5 oomm*. w^fttM^ 

-•y h (£IT, EF I ECUtVf-JZ) 1 7 0CJ: »)»Jf§p 
Siit^o EFIECU170 i > v > 1 5 0 

(f, 1 6 6 0ggjS (<fyya>) ife 

fc-f&ZsU y h^/^^fvv 3>-t/tl67, Ji> 
v> 1 5 0OHWSr«Wi-4iR«:«HJE-lr>-tl 7 2, 
i> v> 1 5 OOTKfiSrf^tB-t^TKfi-tr^^ 17 4. T 

4 7, Y »J \Lzl-9 1 6 0 (CKtt ^>H^ 7>^yt7M 

5 6 0B|gfttHteft*t*lti"r*EIIE»:'t>-9-l 7 6 
ROTaiEAaE-fcV* 1 7 8 5:^**0 EFIE 
CU1 7 Oi:(t ClOfttU «x.(f>f ^--yi/a >*-co 
ttJRST*«mii-4^^-^^^ 7f 17 9&<h%gfE 

[0022] x>y>i50(7)^7>^y^7M56 
(4, f£i£-f &7^** U 1 2 1 , 

»«G2 Sr^LT«iM»l 1 2 * HUE* 
it^r-Vl 1 lU«M»»»C»*S*tTfi»», -OffttJfSil 
1 1 1 {±7*4 y 7 P>v-V^^r*V 1 1 4 (C^ift^ 
^ti^o L/^ot, SfjT^ffitJ^Sl 1 OfrbmtJ 
ZtLtzfbjJit, »»»U£*oeiM»i 16, 1 1 8K 
f£Si£*iSo ^e-^MG 1 J3«fc£^-*MG 2 14, ftljftl 

8 o ctoTiEi&siJifli^^^o ©jffli^si 8 o<Dmm± 
»t?#a-r***. rt«uttttincpu**«x.?>*t-ci5 

i), v"7 h 1 8 2 KBtttktlfcv? h^v~>3 > 

1 8 A<?T**:A"<9'ft' 1 6 4 (ClSltt h fltzT 9 
*zft"<jr)V#*J va >-tr>^ 16 4a, 7\' — *'<?A> 
1 6 5 JiKtt^tLfc^W-^-^^^v'v a >-tr >^ 1 

6 5 a&^fctt«$:h/CV>&o $«£gfil 8 0 
(4, ±iE L/:EF I ECU 1 7 0 <b«lt(c4 *K 

[0023] 01 tc^-r j: o **sMo»*a*^fi 

1 1 0(4, < (4, -x>v> 1 50. x>y>no 
7 h 1 5 6 U 7*7 * * M * -V 'J T 1 2 4 

imwtiizm&ztit:-r i ?*9*)*f j ri 20. 7^** 

U^l 2 0Ot>ftl 2 1 Utt^$tL7t^-^MG 
1 , ^*^'J*tl2 0O'J 12 2 Hi££^£ 

*Ut:^e-?MG 2 £ i^-^MG 1 , MG2iIii 

$ji-&$w^fii 8 0 75^SfiStitv^o 
[0 0 2 4] 7*7*9 "J^-V 1 2 0i34U^e-?MG 
1, MG2 0Mi:o^t, 12 K J: ORWtio :/9 
* * V ^-V 1 2 0 (4, 9 y > 9 v -V7 h 1 5 6 KW^fr 

^12 1t> 9*7 V'9 V-V7 b 1 5 6 tHiO'J >^ 

^•Vtt 1 2 6 i:fe^?tlfcU 122^ 

f 121fcU 1 2 2 fcOHKE«$*i*>^ 

1 2 1 o^H t L** f ?>fiet ittiRo-/^ * ^ y 



(5) #K§¥ 1 0 - 2 4 8 1 1 4 

tf - * > 1 2 3 t , ^7/^yt7M56 O^gp 
U*S^Sft&:/9** U tf-*>^ 1 2 3^lelteffl^ 

ttJt^^^^nt'jri 2 4 k*e>**s*Lrv» 

& c :^7 0 7^^U^l 2 om t>ftl 2 1, 
'J 1 2 2&ZV-f*7*9 '] ^ t '] 7 1 2 4 (If 

125, i ; 1 2 

6ioJ:^77>7yt7M 5 6 <D 3 ttA^tt^JOAffi* 

/0 $nfc2ffl^Affl7 l }^^^t!j*(c^o%^rSi^o & 
4o, :(077^'J^ 1 2 o o3tt^oiS7t;oxai* 

[0 0 2 5] l J V^*Mr 1 2 2 K<4, iS^colR*) tBLffl 

^r-V 1 2 8(4, M2 9CJ: "JMtfjgaH* 

-V 1 1 1 UJMISivCiJ »K »;&BUa^ 1 2 8 hifty^ 

git^-vi 1 1 tow-ctfr^^e^* f *gix^o 

[0 0 2 6] *-*MGll4, Ltf 
^HW^«ft«0*X«51 3 5^*1"^n- 
20 9 1 32 ®$mWiftf&1r2>=ffiu 4 )V 1 3 4*^ 
|5I$tt7t^T--^ 1 3 3 t^rlBx.^o n-^132(4, 
7^*9 } ) ^-V 1 2 0Ot>*t 1 2 1 C^^/:^ 
1 2 5 tl$§^£*L-CV>& 0 Xr- ^ 1 3 3 (4. 

-7;il9 UH5eS^TV^ 0 :ot-^mg 1 14, fk 
Affil 3 5 i:iWtEffin>f;n 3 4t:J:oti 
ft**L*«#i:0*B:fiFfflUJ: *)n-M32 ^UltelE 

50 3 4^W»iie**«:±i:S*4»««t LTHftt . 
443, ^>^-V«l 2 5(1(4, fOi^S^ 

[0 0 2 7] ^-^MG2k ^-^MG 1 tmM^\*l 

51 4 5£*1-£u-? 1 4 2 fc. BHE«*t»*-t* 
l 4 4ri**0S*Ut*T--* r 1 4 3 t^fi 
n-^ 14 2(4. -7*7*9*)*f^r\2 0<r>*)>tf*? 
-vi 2 2 {zfc^zfitz*) yy*?^ 1 2 6(C|S^^ttr 
45*9, Xr-^14 3li^-^l 1 9CIg?iirv^ 
40 ^ 0 ^t-^MG2^f-^143 ^>*^fS]14S^ii1S 

oittfii-cissntv^o :o^-^MG2i 
f^-r^o 443, u>^^tfci 2 6tii4. ^oia$Eft« 

0 r £1&tiJ-r& 1/7^1 4 9^ ? l§:(t^nTV^ 0 
[0 0 2 8] ^-^MG 1 , MG 2 *IEift$IJ«-r 

^$IJ»^a 1 8 0 i:ov»tRWtSo 0 1 (^1"4 9 

(c. tijtti^s 1 8 0(4. ^e-^mg i imm-f&mi <o 

lEKfHKl 9 l . ^e-^MG 2 £IE»-r&l&2 6D|Bi&ia 
»19 2,HEMiBl9 1, 1 9 2 *1N»-r*tt]«IC 
50 pu i 9 o. r*«*-e**^<y f'J 1 9 4*^«ft§ 
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titv^o SWCPU 1 9 0!i, If7^0n7'o 
>b7m>1, ftSU::, 7-^ffl^)RAM190a, M 
l7°n^7A^Effil^:ROM 19 0b, Atib£>*°- h 
(HTj^-f) £J:^EF I ECU 1 7 0 tmm*ft*n 

v'jr^int^-h mm^r) zmz-&o z^mc 

PU 1 9 0(~i4, 3 9^^<0^>^-V$ft 1 2 

5O@|£^JS0 s, 4 9^*b<7)U >^-Vitt 

1 2 6O0gftS^ r, T ?*l)l"<y)V#V r -> a >-fc > 
tl 64 ai^OT^-tM/^fy'y 3 > (T^-t^ 
^SOl'COKiii:) AP, /l/-^^^yv3>-t> 

^^UOBh&i) BP, 5/7 v 3 >Hr>* 1 8 4 

frh<0*s7 H?vv3 >SP, *10E»E|g&l 9 1 
K*tC>itfc2oo*a«Wl#l 9 5, 1 9 6 **>*>*» 
ttlul, I v 2, *2 0KtftBIKl 9 2Utt«t?>tLfc 

2oosaftajsi 97, 19 8*€>o«sMti u 2, 

Iv2, A7r'J194 C0?S#4 £ Ifcffi 1" & £t#fit£tti 
»1 9 9*^OJSSl:BRM&f^ A^-hSr^LT 
A^J^tLTv^o 55§*4fca»i 9 9(4, /^yr 
U 1 9 4^«JBffiOJt*i/j(i/<-y f'J 1 9 4<7)£#:cO 

»tt £ ifl & - K J: 0 * SfcW i" £ t o 4 fcTiWSI h 
[0 0 2 9] i»CPU 1 9 0*ib(4, *1 OR 

iftmg&i 9 1 itz&tfbihfzxj yr>ym=T--c$>&6m 

CO h 7>yXH r 1 &v>LT r 6 
SW1 t> *2CO|Effii[pl8&l 9 2 KRltfc*Lfc*>f y*- 
>ym*£ Lt06Wh7>yXn r 1 li^lT 
r 1 6*«ftir4KtP«*SW2 i:3J»ta»S^TV^4 0 
II 1 <nmW}®2& 1 9 1 6 ISO F7>y^Hr 1 £ 

**i-r*U 9 1, L2WLTV 

ft* J: 3 2«fo^7-etl?ii, 
f(7)g£Si:, t-^MGlOHffln^ (UVW) 3 
4O#^* s »Si$*tTv^ 0 ftiK^'f >L 1, L2li, 
^7T'J 1 9 4 OT^Xfflfc^'f?- -ttL-ftLS 

7>yXH r 1 ft^LT r 6 O^ >B#fflO#J^£©]ffl! 
fitSWl KJ: QJKfcMfPU £ffln^f;H3 4<7)#rr 

[0 0 3 0] ft 2 OfEi&tSK 19206fOh7 

>y^nr 1 liv^LTr 1 6 t>> h7>y^^^f> 
/<-^S:»flELTi3i). -f-tt-Fiu ft 1 OfEtdtU^ 1 9 
1 t(B]^(cEB$ttT^r, W^^th7>yX^(7)g 
«fcjfttt, *-^MG2OH«3^14 4<0#^i:«« 
$tLTv^ 0 l^ ? ot, WiCPUl 9 0i:iWi 



(6) 1 0 - 2 4 8 1 1 4 

itF7/yXH r 1 liv^LTr 1 6O*>0#fW£ 
©Jfflim^SW2 OMEWMfiPU ^-f;H44 USE 

*t*«aE** pwMWjaitijiorsiaw^jEsg*^-*"^ 

[0 0 3 1 ] tt±***»WLfc*t*«^»*ffli]f*« 

i i ooij^^o^rrai-^o ^ifeCToSfttjaiTti^B 
1 1 OOHftlKi, »U b^^jE*0«a(4WToaiJ 
T*£>£o 1 5 0 ^BteftNe, M^Te^i 

^^f>hPltifil, I^xy v > 1 5 Ofrb&t) 

gSNr, h;^TrOie#OhP2t , J>'m 
il26 ^ifitl)^, i"4*>*>, 15 0* 

<c>fcH*jS:K*i!tfjS: h;^MLTV V^-Vtt 1 2 6 

5 0 t 'J l 2 6<7)B»J:^ h;w*OB8« 

SrBH U^-fo 

[0 0 3 2] 7*7*9 y ^-V 1 2 0(7)3 W 
12 5, y > 1 2 6 i3 J: *^y + t'J7 

124 (^7>^yt7M56) ) KiSlt&EItegfc^ 
20 Mi^op*g#(i, «»*<0«cx.4 2:i^m:tLtf, 115 

y ft 120 tcijJt* 3 tt ostein mi^o>i»« 

[0 0 3 3] B5U«(t&<m»3HO|illEftM-C«> 

9. «fS(4 3#offin»ofifiojt^a^-ro -rft*> 

1 2 5 k y >^^*| 1 2 6 0Sg« 
JO S, RtWJlUfcofcfc 77^^n^'J7124 

offi«ttC(4, asiiR^i : ^icrt^-t^tti: It 
S^^^l^o --~C\ ^«4> U>mi2 2(7)ftt: 

**-r**>^iri 2 io*aojfe*9, (i) x 

[0 0 3 4] 

[0 0 3 5] xyy>i50 d f HHEftN e X*mM 

40 $^LT^*9. y yyjf^mi 2 6*0teSScNrT*«|K$ 

>^yt7M5 6a*e^$ftTv>£^**y **y 

T 1 2 4 0l«»Cl:x>'y> 1 5 OOBfetNe 

y y^Jf^mi 2 60lffittRCSetN r ^7°U7 h 

^"-Vttl 2 5 0[i]te85:N s S:**4Ct* J "CS4o £Jl 

50 (2) ) IU»)*ft4ifc**t?*4e ifl)J:^:y9* 
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77 

^'J¥tl2 0 -Cti, t>^tl2 1, U > ^^-V 1 2 
2 45 J: If 7*7 ^^^-VJ/l 24^H ^tli^ 2 o 

[0 0 3 6] 
[K2] 

Ns= Nr- {Nr - 7te)X±£ (2) 

P 

[0 0 3 7] »^fLfc»f^*j»U, x>y>l5 

OOf^Tet^^^'J+ir'Jr 1 2 4 0^1S«|C 
SrfiUBiRfc LtHtT*5)±*:ft«?*4o 

«M*C±UftfflS*fch>l/^Tett, ¥ff&2ocoj|& 

e s tmWMR±<V H^Ter 4: - t 

«i^o M^Te s j3«fc^T e r <07^£ S 

(i> (3) fc^O* (4) t:J:ota^$ix4 0 

[0 0 3 8] 

[ft 3] 

Tes=Tex-£- (3) 

Ter^Tex— ^— (4) 

[0 0 3 9] «ff^*«* f ^OW|R-cS5g^*4fcii)U 

ffi«*lS±K(i, FMTe s fc***^!:^*** 

^•Vtfl 2 6Uta*i"4 b^*T r tf^li:*^ StlPl 
£rt ? R*fO Y)V?t Y)\<?T e r fc O^KJt L:*:£ S 
**B Ctlfil * i*EitO h ^ ^ Tm 2 Srftffl S*4 <^)"C* 

co^£, t-^MG 1 T-(±H]K<7)*f6]i:^l6]§^ MU? 

&-£U£*K h T m 1 1 s t 
StL-Sl^x^^fPml $r^>^r-Vtt 1 2 5*^0^ 

**Wi:-e* -=e-^MG2«i*«f«tLr«rft 

x^^Pm2 ^r»I^7<h Lt'J 1 2 6 Uffi* 

[0 0 4 0] l^x^i^PmUI^x^;!/ 
^Pm2t«:f Ktitlf, ^-^MG2fSSm 
^jO-r-<r ^^e-^MG 1 KJ: ^H^LTHf ^ 

stL^i^^^p efj >y^m 1 2 6 nm^stL^ 

T e i:ig&Ne tO«[fSt)?tLl)X^^P e 



(7) #gg^p 1 0 - 2 4 8 1 1 4 

72 

H^Tr ^[UtetN r i:OS-eS6^^x^i^*P 

> h P 1 tlgjittv^x>y> i 5 Ofrbt&JjZti 
h h^?T e fcEIfcftNe fc-CS*>$*L4»2jSr. 
^tftlt, R|— Ox^fth^^T r £Bi£ftNr 
t-e*t>$tL4»* t LTV 1 2 6 Cffi^jt 

^oti^o *2UJ:^:, 'J>m«l2 6i:ffi 
»Sitfc»*tt. »*wa^iri 2 8 & J: 
■VI 1 1 iz <fc »3IE»tt 1 1 2 KfSj*S*U fOrl/> 
70 y^r^tl 14t^LTB»*l 1 6, 1 1 8 KfSit 

»trtre»»ii6 f i i 8»cfig»*ft*»»fcKi±'; 
-r*ia«#dc:a:-r SEIM&i 16, H8K6 

zmm-tz z t i,z x *) mm-r %> - 1 § * 0 

[0 0 4 i] ms^m-r^mxii^y^f^mi 2 5<n 

BIE&N s ttjE-CAofc**, x>y^i5 0«tN 
ei'J >^^r*Ttt 1 2 6 0@teS5:N r tCiotli, El 

20 mi, ^-^MG 1 "Cli, ElEO^lnjfc Mi^oft^Bt" 
4*lR]fcj& f mtK5rftrt*e^ ^-^MG 1 (i1Sift$§£: L 
Ti&fEU hi^Tm 1 klllEftN s i:0»T^t>§ti 
4I»x*^?PmlS:itno ^r-*MG2 

€-^MG2liH11StLr»ftU h/^Tm 
2 £@*e©:N r ^ Of $ n4 I^x ^ P m 2 

£U >^^^«1 2 6*e>B^"f *wfcUft*p wOi§ 
£\ ^t-^MG 1 tiSt^l^x^jl/^Pm 1 t*- 
?MG2 tmt^l*x^^^Pm2 <h*^L < t"tt 
JO If. t-^MGltiSt^I^x^^^PmU^- 
^MG2tT*«o :i:^Ho 

[0042] bui. 1 1 0 fitted 

£lJti:*7S«l 1011, - "9 L^:x>y> 1 5 O^^ffl^j 

(h;^TetieftNetO«) -*-*M 
G 1 \Z X *)®*k$ fcttfUWStLimJKJt^ii/^Pml 
^-^MG2CJ: 9**ifcttH^*n*«^Ci* 
40 J^Pm2ttS®t^^i:t:J:0, &SHO««ji*^ 
^Iv^LTAyr'J 1 9 4 ^ftmi-^tfrf^^ Lfc 
"J, ^t^l^x^;^^;^ 7 r'J 1 9 4izWz.bti 

4o x>y>i5 0^OM^*7FU:tit 

^7t'J 1 9 4 i:Sx.'b^:tA*ffl^t*-5'MG 2 

[0 0 4 3 ] 445. ja±o»ft«3i-ei±. T^^U^ 
tl 20^-^MGl, -=e-^MG2, 
50 T r 1 ftv^LT r 1 6 4 JTK J: 1 
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13 

(10 0%) tURWLfco *(RUUU «1*»-C* 
J^ib, jl>v> 1 5 0^<bttS*Stl^i^^^P e £ 
U 1 2 6 Uft;£7-r&^*;l^P r 4 «9 

Sittt4i\ JSi:U 2 6i:a*nx 

*/i^P r Sri> v*> l 5 0^<bttS*Sit^ i^;u^P 

1 2 6 CHi*?Wx^;^P r 

£T£ffiSft£«k-r*U*4v> 0 ifc, ^e-*MG2<0 

tt«**J**fcrfcj: *mk Ltx^^^sa^t** 1 , 

Gl, MG 2 Hfflv^fcBJ||!*iMJ|oa^S(i1i l izm&x 
Jfiv^ 0 Sfc, h7>yXnrl5v^LTrl6^> 
l£#t*> GTOi tt*T^$ t <Dtf%\ hiXX^ho L 

t)Hi (100%) kL-os^SBo 

[0 0 4 4]^ Lfc*j6«0»*m»««l 1 
0 K;fclt& h^fflftpo^lBHCO^TEl 7 tC0|5jrr& h 

te#7& j aKOH*&Olfi^ > Mx.lf>fyx7y3>^>f7 

^**>tLtzm~, mfc^m^ («x.ur. looms 

£k, ©J#P2IB1 8 0<O$IJ$)CPU 19 0it if, u 
> ^^4* 1 2 6 OIUteifcN r *R*&OfcL«**frf 
£ (^T77'S 10 0) o U >^^»1 2 6<0[p1$e©: 
Nrlil/7>A1 4 9CJ: *)^mStL^>Iieftft^ 

[0 0 4 51 I^t, 7^-t^^^°yy3>-tr>t 
16 4a CioT^ffiSWT ^-t^^^fy v a > 
APtAM 2>timiff%0 (X-r y/S 102) o T 

nM^H 6 4 uaef< ? ai* h^^^jg.^ 
(f*to*>, bzim&i i6, ii 8tcm*-r^& 

>APt'J 2 6 0EHEJS:N r ti:IoVt 

y >^^»i 2 6 uttj^i-^i h;^<7)ilit*^ 
S104) o --T% 116, 118i:fflW^ 

S h^*«:*ffl-r&<0li. 2 6(4t&2jJR 

ffi^-v 128, mj3fcm*f j r 1 1 1 ^<t^T-v 7ri/> 

ytmil4*^Ui»»116 f 118i:jW 



(8) #gg¥ 1 0- 2 4 8 1 1 4 

wcs^^ntv^^ib, u >^-v« 1 2 6 uabtj-r 
h^^sr*a-ttLif. mm&i 1 6, 1 1 sumzr 

**«-e(±. y > 1 2 6 comte^N r^rn 

/K^ikfyy 3 > AP k MU*}B^HiT r * ^fli 
^f77-/mR0Ml 9 0 bUE«Lr*3S, 7 
^-fc;u^;i^v v 3 > AP^<&i££*i& k, »K*& 

itL/:7nM^.fyy 3>APt'J > ^-V* 1 
2 6 0H]gtNr kROMl 9 0 b tCffitt L tz^r y ~? k 

io izm^^x hfrffi^fcT r & Ok L 

[0 0 4 6] ^(1, *tBLfc h;U*Ji^«T r * k l J > 
m*12 60i|gSNrti^, 'J>m»12 
6i:BJtlt^|i^KPri:ti-* (Pr=Tr*XN 
r) IZ£ (Xr77 4 S10 6) , 

P r SrHffiP r e f kJfc|M-& Uf77°S 108) 0 
BH1P r e f (4, x>y>i5 0 J: < 

*b<DmzW?fcZtl&i><DX$>10, xyyy l 5 0^#t 
20 \Z£iXfci&htlZ>i><DX$>Z> 0 *jfc«-e«4. ra«P r 

Am i nT^>v> 1 5 O&mt&Zfltzt §(CJn> v > 

[0 0 4 7] 'J > ml 1 2 6 CliiAt^lx^^^ 
P r^HHEP r 4 l9*£v>k §UM\ y h77^ 

FFCCfO ^t^-t&k*^ Ufy^SllO) , 

112) o - ^ft^7 y F77^FFC (4^ > v > 

1 5 O^O^Ott^iff^d^ihl-^^SrflS-r* 
JO -7 9 ^"C* 0 > -V > "b ;W M^Tmc (4^ > v > 1 5 
O^co^ft^ > y bB#tZU >r^-V*t 1 2 6 K£C»4 h 

-eab^o Xt7 7°S 1 1 2-C14, ^. > v > 1 5 O^O'B 

tc«4tt0^K:^$tL^ o 

[0 0 4 8] lv^> U vmil 2 6 tCffi^Ji-^ 
^^;U^P r H3lo*V^T^->v> 1 5 OOgSIHte&N 

r^Sl 14) o xyyyi5 05D^ £B£lf 

40 h .x*;l/^P e (4^*0 M^Te klUteSfeN e kofttc 
^FLV>7&^. V >^-Vi»l 2 6«cta^-r-^g j.*^^ 
Prtx/y>l 5 OOSShMTe *^4CKgHm 
tS©:N e * kOM«t4P r=Pe=Ne*XTe*ti: 
Jo cicoBB#*iHJ£i" Jj.> v> l 50Og1fh;i^T 
e * k BIllIgSN e * k 0&^^i4fe^#£-f 

Jo -e-w-c. ^i&0ijT-(4. mm%tiz£t)&jL*)i>ifp 

rWUxyyy l 5 0 J IS 0 ^fOSv^i 
-eais^tt. ^ojc^;u^p r^fftt:ttttx>vy 

1 5 ooaiBK»**»ib*^s£ffci-4ate*^ > h ^§ 
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4fRJ¥l 0 - 2 4 8 1 1 4 



15 

T**. CitSrf tf>ROM 1 9 0 b CV7 LTfiEtS 
LT£#. i*^^P rK#)£i-4§*h/U*Te*fc 

[0 0 4 9] B9(L i>'/>15 0OlK#>f > h t 
^>v> 1 5 Ooa$t<OH«^t^77t*So n 
*B«B(±i>y> 1 5 0<oatepTfig4««o*#*^ 

ffi^C l-Cl^v^LC3-C3^1< :t^t^o 
c:^ LtH/^:x^;^- 5e?>ffiSlC l -C l &v>LC 
3 - C 3 Ci&ot^lE^M > hco^*^>v> 1 5 

J: -9 i:i-5o 

[0 0 5 0] H*rf4J:5U* aSt4x*^W«i: 

iCl-C 1 Ji"eti. x>y>l50 Srilte^-f > h A 
1 (h^^Te l f EHEftNe 1) -eaiEi-AClfcUJ: 

|§IC 2 - C 2 i3 .fctfC 3 - C 3 *tilte#>f > 

hA2.i3J:^A3* s *^i"^J:-9U. fc<n 

3£o*g£.x*;i^P r WLtx>y> l 5 0 0^$^ 

h (hi^Te, [UjKifcNe) ix^PrtOH« 
^77-/^: L^to^tx>y> 1 5 OOiS 

[0051] £<r-e, mmAiMffiir2>mm-e&Jz<r) 

> v> 1 5 OOl^f^f > h £7S#& jl*;I^P r 

> 1 5 0 ojHEVURA'ftKi-i i <h £4 , ^<nmt<n 

£>&o 09fK W^Temi n ^0fEtNem 

i nii:i »)*t>$tt^Ste^-f > h Am i n(i, ^> 



76 



1 5 Od^fli^Sixii^^^P eOHiHaLfcii 
P r e f ft+io 

[00 52] x>v>l50OlSh;^Te*tiS 
BetNe * t*m5£-fZ>t, S1CPU 19 0li, ± 
«U*(2) t:x>y/i50O@KiNet:ftit 
x->v> 1 5 0<7)iIMNe *S:ftA-r*-i:^J: 

0. ^>^«i 2 5oiiieftNs **tnt-r* 

70 (7t77'S116) o f Lt, fx^L^^>v > 1 5 
0O§1SigiKifcNe *^i»b;i-^T e *, ^>^-V$ft 
1 2 5 0g^H^SScN s *, Ifi^7 h77^FFCi 
t^fflv^-t-^MGl, ^e-^MG2ioJ:^x>v> 

1 5 OO&m'Mift&n Ut7-/S130^^LS1 
3 4) o H*«>»#±, ^e-^MGl, * 
-^MG2 iiilfxvy^ 1 5 0 <7>#»Jfip£8iJ*<A;*-r 
y^kLTEHU^ *IRUfd\ c*L^o»iJ«iti|S|l$ 
tc^f^^^o^^tiff^t>^^>o 08x.tf> «»CP 
U 1 9 0*MWO&**k3**Jfll LT. -t-^MG 1 t^e 

20 -^MG2^)*IJffllSr|W|B*U¥tTt"C^fi-^ a 
ft «9fS^*$lt7tE F IECU170CJ:l)x>y 

[0 0 5 3] ^-^MGloaH (1707t77'S1 
3 0) li, Hll CW^t^^-^MG 1 0*fJ^l;U-^ 

mm 8 ooisumcpu 1 9 o«i, t -r\ t>^t«i 

2 5<O0|£&N s Z\t}1rZ>%im*mj1rZ> (Xt7 7 8 
S 1 4 0) o •fV^-Vtt 1 2 5<7)EI$5^:N s 
ii. l^7>/q 3 9 iiZX y)^k&^fl^^->^^mi 2 5 

30 <7)®&mmo s n<t D*ft-&:w f -cH e 

f-Vi 1 2 5 <7)@fitN s ^ISIUfetN s * , Y)V? 
Jt^ftT r *&t*im^T>fc$: (5) Ci^-^MG 
1 <7> M^MfTm 1 *tli:tBLTf£7E-r& (X^ y 

7°si4 2) o ::t> * (5) *<r>^mmiwm5 

tbbti. ^&ia*2^ii[iieS5:N sOl«[U|gi5:N s *(c 

jBLO»0^^?>**!>?>tL&*j2Z» r * X ^ [Z 

^L<%kfcZtlZ>Zt{Z%%> 0 ^ib\ ^ (5) *<7>K1 

[0 0 5 4] 
* [84] 



7wl*^7r*xp + i:i(^*-.A^) + i:2j (Ns*-Ns)dt 



<5) 



[0 0 5 5] ffi^X, -V-yifVmi 2 5 0EHEAJS^ s 
iU*SA"<l 3 9^^A*L Uf7^S 144) ^ 



50 



-^mgi <nm%ft e 1 ^-^-^^^W 1 2 5<7)[elgAJS 

^ s*<b*i64JlIS:ff«:9 Uf7 7*S 146) o * 
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(6) 



17 

H=4^st!»|:t4iii:i4o -t 

LT, mi;fftmSl 9 5, 1 96 CJ:*K J 6— ^MGl 
<D^Mz2 4)V 1 3 4 0UtS^: VfflUv£^"ri^mvrL I u 

i, i v i £t£m-r£®g*fi^ ut^su 

8) o «8£fiU, V, WO=ffiUSEitTv^7» ? , 

««±Hf n z:o ota icat*i* mat & ase-r *u* js 
tticaE^-r^ct-c**), ^ (6) tic 

[0 0 5 6] 
[»5] 

r/c/li j-T-sin(^l-120) sin01~| |7t/l1 

[/glj " L~ ~ l20 > cos,91 J L /vl J 

[0057] 2»otiic^L^ 

MG 1 Ki5*t4 M^MTm 1 *^<b**!> 
«o«iS»*« I d 1 *, I q 1 * k*BR#«i(-at*L*: 
IXIdl, I q 1 t«8t**!>, #iotE«^«V 
dl, V q 1 ft &9 (Xfy^SlS 

2) o ~f ifWT^ (7) OiJrJt^T&v^ 
#CK#C3; (8) «»^9<7)^^o Kp 
1 , Kp 2, K i 1 , K i 2 #^#^*^o £*t 

£*t& 0 fc*5. WEflMHiV d l , Vqlli> 

ft i *t^)«iAi ujt«-r&»# (8) eaii 

[0 0 5 8] 
[ft6] 

A!q\ = Iq\*-Iq\ (7) 

P^rl = Kpl-ATql + X^ 2 - Mql ( 8 ) 
[0 0 5 9] iUt**fcIEMft^f 

m (~ffl-H*B^&) £ff£v> (Xry^S 15 4). 
*IRUH*3>f >W 3 4 HHlftl+4«EEV u 1 , Vv 
1, Vwl^^M^% *WEt4, ^ 
(9) U «t »9*i6&o 
[0 0 6 01 
[&7] 

costfl -sin 01 ~|p^l] 
|_cos(01 - 1 20) - siiK^l - 120) J I J 
Vw\ = -Vu\-Vv\ (9) 



18 



jVull |2 r 
[Kvij V3 |_c 



Oh7/yX^Tr l^v^LTr 6 O* > * -7B#K(Z J: 

0 4rS*i&**<b, ^ (9) UJ:oT**fc#mEE*B^fl[ 

H*PWMl»t4 (Xr77°S 1 5 6) o 
[0 0 6 2] ^-^MGl^hi^Jl^fflTm 

1 *0^-^*H5-^ll6 0*^[ll(li3«t^ M^Tml 

(4, b;U^Jg^«Tm 1 *^*IE-C**tlf. n-^ 1 3 2 

1 3 4 ^8Wi**«UJ: O^C* U J: >JjEO 
h ;w ^ a** > 1 2 5 KfisfflV* J: o & l olE»ia 

E&l 9 1 O h v > vX*T r l^v^Tr6 ^WlflJ-f^ 

20 -^mg 1 o»j»* ? ig*w»r-*o"r ^^flftjffli-cabo 

TiltlCX^ v^>y®mt&Z>o L/:3& ? ot, HI 1 

ot-^mg 1 oftu«i^-^>-cia*sijfflitMfSiJ»o 

1 *a*ftOfc y/S14 4tl^jitrt> 

^•Vttl 2 5<7)[llteAjS<9 s 0^ftO>Vft^^&&^ 

ifc*4j&*e>^ £o$ijiip i>m 1 1 o^-^mg 1 

[0 0 6 3] ^e-^MG 2 0»]»#yS (0 7 ox 

f77'S132) Cov^til 2{:^t4^-^MG 

t. ®mmwi 8 ooiucpui 9 o«i. t 

-T\ ^ > ^ti 1 2 5 <7)get N s ^ (*-r? 
7°S16 0) . tt*&A,rt:III*Ki&N s C*o*v>T^ 

(1 0 ) k * o * > ^tt 1 2 5 oHteaft^sefb^-e 

ab&A*[tf$Kd o> s *tHM"& Uf 77 e S162) 0 
TrnfiaNsJ (4, fiJIS^o^-^v^jgl&Sti 
laf77 p S 1 6 0-CA*Sttfc^>^«lil 2 
5O0teffcNs-e£>»), t ii*;P-^>Ogl*KFSB# 

Pfl^ t -e*& 0 S (10) oM<7)^o T2 ttJ ti. 

40 t>^tl 2 5^Ail)tw s tiCftN s w s 

= 2 7T X N s [rad/sec] OTO:*4-^:i 

OXo ^-7V3 >X-f V*f-tf*>tZ*lXfr 

[0 0 6 4] 
[«St8] 



[0 0 6 1 ] ^^O^I±©J^l(i. * 1 OEtfrBtt 1 9 1 50 
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(11) 



WHTl 0-2 4 8 1 14 



dcjs 4- 



2/r 
60 



19 



20 



(10) 



At 

[0065] :Utt> 1 2 5 O A JDiSJ* d oi 

1) [:J:^-^MG2^)h^^MiTm2**Rfe 

Uf77^si64) o ::t\ d D o^&is 

*2S + <£> Tl me J 14, ^7*^ 'J ^12 0 ifrL 
T«tt«Utt^$*Lfc*-*MG 1 t^>¥> 1 5 0 t 
frb%Ztit\i&<0*:-*MG 1 frbfrtz*-?MG 1 <h 
.x>v> 1 5 0O«14^-> > ht^o iot, CO 
^e-^MGl ^^<^^:1ftt^-^ > h I me (Z^~9M 
GlOn-^132 O^MlJKd w s tfc 6 <7>I4, 
«tt*JCJ:i)-9->^||i 2 5»cftffl-r* F^^ (£1 
T\ «tth/U^fcV^) h^O, ^ (1 1) <n^m2 
a^^Tii-^^^-VW 1 2 5i:ftfflt^ Mi^o^fc 

CO h^^#^7*^V^ 1 2 0 £t>LTU >tr*?*r 
il2 6i:ftfflt4toi:t4o fltteMi^ttflt 

14oS5U u «fc o Mm<vmk<?mfa l raft » fctwn 

i-4*»?>, jh> > > l 5 OOatK^^f > h *EIIE&N e 

rOfHtS:T*(±HO^S:«)OCfcHi^ 0 & <h J: I) , 

Ne^i:»lt**|fi»:ftfflt4o 

1 5 0**5e#«IK#bR^*4tSH(i, ^>^-V«l 2 

0cr4£ o S (1 1) 0£ffl*3^0*-v Mi/* 
Tmcfi, ±*EL£4'?^ ji>v> 1 5 0^co*p?-;fr 
y FB$tw 'J >V*r^m 1 2 6 CtCffS hH'>37^ 

[0 0 6 6] 
[&9] 

Trn\ * — Tm v sisnc 

(U) 



[0 0 6 7] :o LT^e-*MG2c7)b^*Jt^ttTm 
2 *«rK5g"*-&i:, 1 4 9 K4 91£ai£ii& U 

>^^»1 2 6 0i(EAK^ r (Xf^y 
S 1 6 6) , ■t^jiA./fBUKAft ^ r Ulfeo^T*-* 
MG2O*5lfc0 2 £#^4 Uf'y/S 1 6 8) o 

^-^MG2k ^e-^MGUHii:, 
4*»0|B|«!m«f«S:fflv^^?,, m«A0 2li, c?2 
= 4^rCJ: *9lTm£ft£o *Lt, ^t-^MG 1 OftiJ 
»;U-«^>H*3tt*^-ry ys 1 4 8i^LS 1 5 6 O 

Iffi^lfi^tliSfl 9 7, 1 9 8 ^fflv^tffiL (Xf 
y^S 1 7 0) , ffitRKft Uf77^S172) 



«J±it^«Vd2, Vq20i|:m^ (Xr^^S 
17 4). MK*J£»4Hi<a»ffi*2e* (^f'^S 1 
7 6) £ff&oT, ^e-*MG 2 0*2 0S?»|pIK1 9 
2<0 h 9 > vX*T r 1 l^v^LTr 1 60t/t7|| 
»«fW***!>. PWMS««t^9 (Xf77°S17 
8) o 

[0 0 6 8] ::t\ ^t-^MG2U^^fTm 
2 *<Ofp]£i: U >**^*Vttl 2 6omeOf6]^ tlzX t) 

MG2«a»ItlTint«^ 0 44$. 
-C<4, *-^MG20h^^JS^fiTm2*0^ii, 
H5 0*«BlO«]ROfc £0 b^*Tm2 0ffi]§*jE<h 
Lfco 

[0 0 6 9] ^H. jc>v> l 5 OCOSIJffiJ (El 7 COX f- 
7 7'S134) Cov^tPW^o i> v*> 1 5 0 14, 

y h77^FFCi f ll <Ob §11(4, xn y h ;u 
/s^n 6 6 0Bft**0 4 4tc«ftP»*|'#l 5 lfrh 

<Dmn&%i*w±-f2> tmz&'X-furi 6 2 ci^^ 

**«0Oi£jz(4, ISIieS:Ne*tgSh;^Te 

4* 0 JMfrttfctt, EFIECU17 0^1M*f# 
15 1 ^^OMP||tf^^n7 Y)V/i)Vy f \ 660| 
S^i|«Lt, ji>v> 1 5 ooffi* Mi"*rt*S8f 
*Te*U. EHEft**l||IEHEaNe*U5:*J:dW» 
-*-£<0T-*>& o 445, JiiEL^J: 9 U. ^> v > 1 5 0 
OEfilN e (i^e-*MG 1 Ci^^^ftil 250 

io 5 o<r>vm~e\*. 1 5 0^e>g«h^*T e * 

[0070] Ltzmwzftteo z biz* y)nmm<o 

»#a}#£Ettl 1 0T(4, <ie^^x>v> 
1 5 0*^lii»S*t-6BI|[BHE»cNe*i:B«b^*T 
e *-C**>S*t4»*«r. BfrMOftJ, BP^Etz^N r 
t K^*JS*«T r * fc-C<EteS*L*iWjfc b^*Sg* 
LTU >^^*1 2 6, Kv>r«4KiMil 1 6, 11 

40 [0 0 7 1 ] C^ LfciVvV 1 5 0*^ta^$tL^ift 
^J«r h^**JftLr U 2 6 tcffijft^ffil 

6 4^ ? »flC§it^l9, **v^4T*-fc^^^;H 
6 4 coHfii*5& ff /h*4*t4o^fc §(i«4, H7cob;p 
*©Jt^-^>-e(4, Xf7 1 0 8T*x^jl/fP r 
#«fPref i*)/hSv>tfl|ft4o C04^t;«Bf 
StLfct £K14, tlj«iil 8 OCOWJ^ICPU 1 9 0 
(4> y h77^FFC^10t*4^^ 

*J5feL (Xf^ySUO) o F77^FFC 
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h77^FFCt:«l *-fe y V-f&t&lZ Uf^S 
122) , *^>^Ct:lO*-t7hn Uf 77^S 

1 2 4) o -2k h77^FFC* f tlOt* 

2 6) o 

[0072] fit, ^>v> 1 5 0cogH[H|gi5:Ne 
561"* (Xt77'S 1 2 8) o y M$U£i:»* 

l 5 0O@etCJ:ot4«^>f 3 

5 > ^-C* * 4 h * * v 3 -/ * * ff & IU$5&N e 

1 5 oomj&swe m*6«f*»e>o«iii*ni 

k h A' > S fc v y 7 r 4: LTROM 

19 0b KfiEffiSLTi3§. -x>v> 1 5 OOlSWIHEtfc 
Ne *A»<bBHEftNe £«£5e1-& k ^ > * C*>^> 
'M*7FW^Of«r«*^ CHI?? k ROM 1 
9 0b KEttLfc^y :/k*fl!v*T F^^ya y ^<0* 

-T^tok Lfco 
[0 0 7 3] ioLt*t>-t^h^^TmctRgt 
&k, _tj£Lfc^-*MG 1 , *-^MG 2*3J:O f J.> 
y>15 0O*l«:ffi0 (Xf7^S13 0^LS 
1 3 4) o 

[0 0 7 4] >y h**tf«:*>*t4|»OJ.>v*> 1 5 

0<7)h;i^Te, ^"^MG lOhi^Tral, 
MG20f;^Tm2iSJ:^'J > 1 2 

Mi^T r O^fbO^^O— 011^0 1 4 Htf1- 0 

m^i-^<t^n. Hf*a**Lrv>fcT ^-ir^^y/n 6 

4 *l£k. h77^FFCCf 1^ 

1 5 0 ^(T)m\i?* v h £ tl& c C O k S > ^ > Z? > 1 

50<7)h;^Teii, 5gTa*t-r.ft«u Aofki 
&o l 5 Oiiattm^tt^^k^ 

4o x>y>150<7)h^ne O^ffcli, 79 »J 
^ 1 2 0 i^Ltt^ffi 1 2 5 0HIteS5:N s 
ffck LtSfoW*^, 1 2 5 £B1S@*z;8Sc 

N s * -elites J: i k LT»JI*PS*L4 ; e--*MG 1 (O 

c0h;^Tml<7)fjW, ^t-^MG 2 O h;w^Tm2 
<D$Zitt LXmt>tl2>frt>, ^-^MG 2<7) hi^Tm 

^19. Ml^JitfMtT r *U<t ^-*MG 2 O h 
*"?JitfMfiTm2 **«fHl:S*t4i k^<b, ^-^MG 



(12) ffH3¥l 0- 2 4 8 1 1 4 

22 

2 O h ^ * T m 2 ti, T ^ -fc )V^<^)V 1 6 4 # ? JI?fe £ ft 

MG 2<nmt\±, 1 5 0CO h;l^T e^tftC 

Wltfy^«l 2 5 0EHg»NsOScffc(cJ:oTSE 
ffc1-4fc#fc«v^<b, ^-^MG 2 O h/l/^JIMHIT 
m2 *<7)f^(l^r >-b;U M^Tmc 5:#JtL&ttft 

mi 3t^f«I;o &0jBo W^Stco**^ >^-e* 
70 t/-b^h;^Tmci: Lt-t-^MG 2 O h;i^jt^ 
ttTm2 *OHJgU#«-r**fe, ItMOh^^ 

ffctftf), 'j>mii2 6Bv^iie»»ii6, 

1 1 h^ya y * -v ;i/"f4 £ k 

[0 0 7 5] J3L_t»WLfclt*«l^»»lil^iHt 1 1 0 
^ J:tLJf, v > 1 5 0 frbttijj1r2>±*)\'*fP e ?) ? 
< x> v > 1 5 0 £?*5p<0i; <aHE-C§'^v^k £ K 

«v^(E#>f > ht*x>yy 1 5 OZM&'tZZttfZ: 

Zo Lfc«M4* y hB#CC ji>v> 1 5 0cO[ll«Si5c 
N e H*o*v>T5ei 4 * 3; y ^-ClUfe&N e CSo\> 

mc) ^^-5'MG2^^aitltt 1 j 2 6 

3Ev>T(ilEiM&l 16, 11 8C4i:#l) M^'>37 

[0 0 7 6] R OM 1 9 0 b Cl^#> 

SSW:"7 7^:J: >) fHTmc 
JO ^FJ^ys^tlfO^^y^ 

[0 0 7 7] *U*«IHO»2 0*lt«0»»a»*« 
1 1 OBi:ov^RWt4o » 2 HiSWoU^m^^E 
npBii> *i 110k ra-o 

mtj^ai 1 0 Bowo ^ t,* 1 »Moi7^aiM 
si 1 o<Dm&tm—<?>mtizizim—<?>ft^*ttL, t 

[0 0 7 8] ^2*i£0!lOi&^ai^^Ml 1 0B<DUffl 

mm 1 8 o^*ift"4 h)v?inmi*, mi sc^t^ 

h^^fflJffll^-^^^^-r^ClktcJ: *)ft%:t>ti2>o 
CO^-f-V^HtfStt^k, e»gf 1 8 0Oi»J»C 
PU19 0ii, *l*jfc«-C»WLfc|g7 0h^ 

^©J^;w-^><7)^7 : -y.*/S 10 0iv»Uf77'Sl 

0 8 0M ; 3Skra-<7)^^!lS^:^f fiU*>, u^^^-v* 

1 2 6 0H]gtN r SrA*-f4k*(ir^-fc^^^^# 
50 yyg/APUJL Uf77'S 2 0 0 > S20 
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2) , U >^-V$ftl 260 Ml^i&^ffiT r * £*ffi 
IT Ut l 77 , S 2 0 4) . V >^^^«1 2 6(1^ 
-f<<£^*}ls3?p r Srlt^t (^-r *y^S 2 0 6 ) , 1 1 
giZtlfz^KfrJfP r *mi&P r e f titm^ Z><7)^$> 
Z> (Xy-v 7°S 2 0 8) o 
[0 0 7 9] J^*)V¥P r^mitP r e m_t<0 <h £ i<Z 

(Xt77'S2 10) , ii*7> 9 C OSr-ty hL 
(X^-y^S 2 12), »l^ife^iJ<h|WI«co#i£t- J: 
Ji> v> 1 5 0<O@H[n]3SS&:N e*il«hi^Te* 
t^t^LX Ur77 4 S214) , 2 5 

OEWM^i^ (2) ^fflv^Tft#i-^> Ur;7*S 
2 1 6) o 

[0 0 8 0] — Ji^;i/^P r^iP r e f 
^fl^L (Xf77'S 2 2 0) , Wmil v hy?7FF 

ctmo tmmztitzt sk«±, jg&fl-*? F77/ff 

Ct:f l^tlt^iifti: Uf77'S 2 2 2) , tj ^ 
^^CCfOSr-b'yM (Xr77'S 2 2 4) . 
> 1 5 OOg^0e85:N e * Cicfv^HttC 1 , C2 
(Xf77'S 2 2 5) 0 £OHHtCl, C2 
(COV^Tiif^l-^o Xt7 7 b S 2 2 0t'M*7 h7 

7^FFC«1 fc«»fS*trt:i: su«±, **y>?c* 

4 h-?2> (Xf77 P S 2 2 6) o 

[0 0 8 1 ] *LT, ^L^t^ffl^t^e-^MG 
1, ^ - ^ M G 2 i3 <t > y > l 5 0 tff ^ 

9 (Xf7 7'S 2 3 0) o -tl^cOSIJ^co^ 

MG2co*W*, ^t>-t;H;^Tmcttotu 

l «tfc«-CRWLfc«lllpfcW--"C**o t^t, * 
-^MG20(||pi:i>y> 1 5 0 cofWlov^TcOlft 

[0 0 8 2] ^e-^MG 1 eo»]«l(±, H 1 6 KflljTjrf & 
^e-^MG 1 o»J#pii'-*->fcJ: i)fTfc*>*t&o 
^V^UffStl&i:, fflftl^Cl 8 0COSJWCPU 1 9 
Olt, if, #^>*Crt*2oOBIffiC 1 tC 2 t<Dm 

hzh&fr^fr*m i ktz> Ur77°s24o) 0 

^C7& ? 2oOHiC 1 2 fcOlWK&V^Sfcfi, m 

1 1 co^e-^MG 1 OtOm^-^VO^-r y 7°S 1 4 0 
4v>LS156 fcR— OjaaT-ab&^-r * 2 4 1^ 
v»LS 2 5 60*LiS:ffiv\ *7>^C^2^Hi 
C 1 £C 2 i:ORBKafe£ t t-^MGlOMl^ 
**B4HtTm 1 *Utt0 tSSLTXT7 /S 2 4 4i 
v^LS 2 5 6(7)«I^Ti^ 2ooHfCl 
t C 2 ii, HI 1 50M^tlli^f>^r7'/S 2 

2 5T*S8:5c$*l£ tOt*^ l 5 0^0$$* 
C0#v h£K&jLT^^e-?MG lcoMl^Tml * 



(13) 1*BB¥1 0 - 2 4 8 1 1 4 

MG1^7'J-Cf^CtCJ:J}t>^»l 25^7 
U - £ U > v > 1 5 0 O^ft* 7 h B#C0 h ;U * ^ffr 
^t>^t»12 5(«L, 'J>mil26i:(B 

[0 0 8 3] :o^-^MG1^7'J-t:f^^ 
< > V^7t<omm^Mi- 9 ^ < >n*. jh>v> l 5 
0 ^ F ^i«A^ii:Hit ^» : ^ > *M 

70 &c<b£ L£ 0 BP^. ^-*mg l 

>^«i 2 5oiae»****<ft»)«SRoieffcS:*§ 

v> 1 5 0rt**i *)Vktf±&b%^?4 *>7t U ^ 

-^MG 1 *7no»j«(i]^i-^>f ^ 

a 1 2 5 OlsIteSfcN s tfEU 0teS5:N s * CI^» 9 4 3 
y>?t Ux>y> l 5 0O@gtNe tORHS*W 
20 :ix^7 7 7't It R OM 1 9 0 b CIBf I, S«g 

UlteifcNe * tz<wv7b £ m^X, ^e-^MGl^ 
yV-tz-TZf-f ^ > /i:«St %>ii > 9 C<0ffi£gg 
iCltLTitll«t*(:, ^e-^MG 1 £tE<7>©J^ 

[0 0 8 4] * 2 **«0»*fli*«lt 1 1 0 Ui3V>T 
hrt^T %t>ti&fgk<D^y v r > 150OF;^T 
e, -t-^MG b;U^Tml, *MG 2 tf> b Jl' 
^Tm2i3i:3y f U 2 6^m^^^x4 

jo T r o^toflft^o— 00*0 1 7 c^i" 0 Hl^i-^> J: -9 

^-^MG 1 CO M^Tml (i, t&fr&£tlX^tz 
Tft)\"<*?)Vl 6 4**»JSC$tLT^?>Bai0teS5:Ne 

**^*ms*t4BMic l izffiM1rZ>?j < y^xmo 

mi 2 5£@1g[pli&iScNs *X®1R2*t2>mffllZ£^X 

hfi&mzizmzn&o ccopflti, ^>v> i 5 0 

2 5U»ttS*t&^e>, »J>mil2 6NiHttS 
tv^v^ 0 ^-^MG20h;l/^Tm2ii, ^e-^ 

40 MG 1 CO h/l^JEffcfcT**/^^ 1 6 40RSii*H 

[0 0 8 5] «±»WLfcJ:^^#2|ti(||«Ott*Ui» 
1 10BCJ: ttif > x>y>150 y h 

^ifcttfci: ^^(i> x>v>l 5 0O[p]*5SS:N e tz 
S^v^gi 4 ^ >f 3 > * r -CEIE»N e tC^cfv^T^S 
4B#WcoPa^-^MG 1 «r7U-t Ltt>^t»l 2 

5^7'J-Ct^Ct(a 0 , i>y > 1 5 0cO#m# 

50 4o -C0$S*, ^tWOIftl)-^**:**-*-*^^*^* 
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e^S < j.Vv> 1 5 0 Sr£S^04 (Igtli^t 
> h~c^>v> 1 5 0£aMKi-£.ri: 
[0 0 8 6] *ffeW^*3o*i&injo»^ta^s 

inocisi mMmv>mii&iimw. wot wi-<o 

ffi2j§6ttl 1 OCOKfltfBJt^o W?FL&v> 

[0 0 8 7] #3*tt«Oft;fcffi2j»1Il 1 
Ml 8 O^^fi-^ HI 8 KWgrr* 

hiP^«»/u-^>4:*1ft"*i <^4 *Hf &t>*L& 0 
^o;u-^>^^f ftdfflJ^ai 8 0<o$ij#iic 

PU 19 014. *r. HH**«"C||tWLfcH7^f^ 
^«»)Kf>Wf7ysi OOiv^Ur'y/Sl 
0 8 0®L31i:|fI— <7)Xt7 */S 3004v*LS308O 

[ 0 0 8 8] Xfy/S 3 0 8tx^^Pr* f «lP 
r e f £LtO& iUJi. y h77^FFCCf 0 

(Xr^S 3 10). »l*Jfe0fl^ 
R»^)ffti:J:f)i>y> i 5 ooi*[i|g»N e * t 

2 dOEWM&ikZjZ: (2) ^fflv^Tft*i- 
& (Xt7 7 4 S3 16) o 
[0 0 8 9] — ^T, i*;i^P r ri*BHIP r e f *iH80 

tiKit* mn*v Yznttd tmmL, wnm s 

OOSIiCPUl 9 0li, £i\ BtRh/l^T e *3&»fc 
jj^)>;l^z\T e fctttfcfc^ifrfciSIKMl'^T e 
*(c^i-^> Uf7 7'S 3 2 0)o - WJrYfr 

»3iSL*ffi***ftitrUJ:oT5g»?>*LAo 
•rfcWWfcLfcBfcfJI^T e * £g|{tT r e f ^Jtt 
t Uf7^S 3 2 2) . mmT r e f 4 ty'hZ^t § 
fcli, i»*7h79/FFCUtlS:tt56t4 (*-r 
y ys) o d£T% BS1»T r e f 14, 10*10 £ *9 3g 

LT»5E§tt^> t<or*** 0 

[0 0 9 0] fit, Kl^l^^t^-^MG 
1, t-^MG 2i5J:^x>y > 1 5 OO^ii^Ti 
n (Xt7yS 2 3 0) o - ^t-^MGlOW 

(4. *ims«"CBiMLfciai 2o*-*mg 1 <n>vm 

2<0»J»<4, +t>-t;i/b;^TmcS:i0i:Ltt# 
Oil 2<D^-*MG 2 08JS^-f > kH-^^-f 
>tc4oT^f &fc>2x£o ^> v > 1 5 0 0$IJ$) <> 

oT, *-*MG 1 , ^E-^MG 2 i3 4 > v > 1 5 



(14) 0 - 2 4 8 1 1 4 

2(5 

0 0#*IJffll(COV^T<7)^(4*B&i-^o 
[0 0 9 1 ] *3**«<0»*ffi*i6111 1 0i:«^T 

e, ^-^MGlOfi^Tml, *-^MG20h^ 
^Tm2i3 4 0 f U >^^»1 2 6^ft*£2x& Y)l>>? 
T r O^ffcCD^O— > H£H 1 9 Utk-To H7Fi"^ 4 ^ 
C 1 5 00 h/^Te«4ffe*ll/hS < *IJ, 

G 20 Y)V?Tm2 i>fe*izmt~t& 0 fit, ^>v 
70 >1 50OfJ^T e^HffiT r e £*M(C^o/ct J 

2 6UI4b^^v3 y^WACfci^o 
[0 0 9 2] a±RWL^J:oU»3JWfc«^»»a* 
1 1 0 CC:4*U4\ jl> v> 1 5 0^O*&H-£# y 

< U Mi^T e **/hS*ltiftofe 4: y 
hi-A^fcUJ: *K y hUistt* h 

$&&Oi:U U >^^-Vttl 2 6^v^T{4|B»»l 1 
20 6, 1 1 8 i: h v a 7 C^OtRfjht^ t 

4 i: 4 n > x.> v > l 5 0*e>ffi*i"^^^^ 

^ »OlV^f ^ > X>y > 1 5 0 ilfit 

& o 

[0 0 9 3] -L3iL7t:#||MWT(4, 'J>mil2 
6 tCtB^^^X^cWj^J^r V >y*F*V 1 2 2^»>^$tLfc» 
50 »«Cfll^ 1 2 8 ^Lt^-^MG 1^-^MG2 

ioBi^jROttiLfcA^ ni2 o<Dmm<?>W)jjmjjm 

IllODI^tJ:^:, V>m#126^ML 
T7--XI 1 9^^K^aittOt It t 4v^ 0 ifc, 
13 2 l(OS£»ffllO»*a»*«l 1 OEC^tJ:^:, 
x>y>150»^7^^ , )ffl20 > ^e-^M 
G2, ^6-^MG 10Hl(i^^4 9BSSLT^4v^ 0 C 

1 2 5 Et4*^-e*< x i> 4 < , j ; 

tLtf. ij >^^r-V» 1 2 6 EKm*S*lfc»27*i>v 
40 > 1 5 0^-^MG 2 tOB*^^0tiii"Clfc* t -C& 

[0 0 9 4] #H*feM^4^-?-O^0IJ-Ci4, F 

RS!*>4VM4FFffi!0 2|&ffilft<50*Potwjgffli-4 tot 
L^*\ 0 2 2 O^f^Otfrtlffi^^fi 1 1 OFtC^i" 

-o«^:t*(4. u >^^tti 2 6 tcs^Lrv^c^e- 

*MG 2 Sr'J 1 2 6 4 O^ILT, 

*»u»2:l-ceiiu :m-^mg 2 CiotttS 
17, 11 9^S?Sifi-^o 
50 t*l2 6tt»*fliffi^i 2 8*J:W»*eJi^-1ri 
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1 1 £^LT-rV 7rU>y^m 1 1 4 dig^tl 
TtttlMBoeiMI 1 16,11 8SriE»rt&o ^ 

ftiKtoTcfiv^t, #*Jfc«**ffi-*wi:ttT*r* 

-cab&o 

[0 0 9 5] JBLh, *»Wo*jtoJBjKuov^TRWL 

[0 0 9 6] Mx.(£> ±«L ^>v> 
1 5 0 i: It^V 'J >x> v soften, 70 

t-V -*f)lsJL> v fcf> JL> y >^> vx7 b 

J. > y > fc f#«ortI*4^li^««HS:JB^4 £ t 

[0 0 9 7] i/c, #**«"Ctt, 3»Si^AffiW 
RtLT^**'J*tl2 0tfflv^ -^r(i^> 

t^Lt>^co^^SKl^^6^gt4 2 o l 

a<o«^a^ o *r ^ * * u tr - * y ^ £ «g £ ;u 

oft, 3«^«r*Affi##&£ It 3#<7)9*>v>-rtL^ 20 
[0 0 9 8] $ Mc, ^HiSCT-eii, ^e-^MG 1 & <fc 

^-^MG2CPMi (*XflS5® ; Permanent Magn 
et type) Jflv>fc^ H£»fi£4* -fcfl'fcfT 

lftf^omM ? nrtg^tO^*tt(f, VRf 
(pJ^'J 9 * 9 ; Variable Reluctance type) 

zti>X£Z> Q 

[0 0 9 9] <fc£v*ii, #**fcW-C(i. * 1*5 £0^2 
<7>fEKili8&l 9 1, 1 9 2 t LX h <y>y*94 

?zm^tz&, *<omz, igbt mmr-vsux 

— y^t — K h ^ > y ^ ? ; Insulated Gate Bipolar mod 
e Transistor) >f>/<-^^ f^'J^^^VA-^ 
mi±PWM ('^T^I^p ; Pulse Width Modulati 

on) >T>/n*-^^. (WEM'O'*- 

9, MMMJ ^> >^-9tet**m^ 40 

[0 10 0] Sfc, /^f'J194i Ltli, P b/^y 
f 'J, NiMH/^f'J, LiAyr'JiWfflv^: 
fc /^yf'J 1 9 4 (iftx.T^r^/N'y ^Srffl 

[0101] jft±o«t«-cuu mjj&ummzmm^ 
s*i*«>«>-ei±fc<, 1Mb, *t£«*^oxa#«:*\ 
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[mi] LTo»*asjj««i 1 0 

[in 2] mmm^mti^mmi 1 o*>aMM£*Hr* 

[03] XttfflOttAHlA&IEl 1 0£»<fc:&^i*M 

* nm-t & m &m x$> & 0 
[is] nmm^&ifz'??*?') ^-v 1 2 ouis^s 

[0 6 1 StifeffllUisitiy^^^'J^l 2 0i:»*8 
[17] HJfe0flOMt«^g 1 8 0ti<t «9Hff?tt^ 

[18] V 2 60EItetfcNr fcT^Hr^^ 

^*yy 3 >AP t Mi^J&^HgT r * fcOM#*0!J 
^i-&i£W0-Cab£o 

[[19] > 1 5 OOS^f^ > h kJ»spoH«* 

[II 0] jc.*/^— 5gOft^[H?&o^^>y > 15 0 
oate^^f > FOS$tx>y> 1 5 OOEHE&N e fc 

[mil] ^»jo©jM^*i 8 ota^ff^^^ 
-^MG 1 <nmffl)i'-?->i®mir2>yu-^^- hx 

[Hi 2] *M«<o«iHfli^a 1 8 ok* *»*frs*i.4* 

[@13] x>y>i50 OEUESfcN ei:*^>Kh 
[0 14] mfoii y h^fr^t>fi^>m<OJ~>^> 1 5 0 

OMl^Te, ^e-^MG 1 CO H^Tra 1 , ^e-^M 
G2Oh;i^Tm2ioJ:0 f 'j 2 6^ffi^l$ 
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CLAIMS 



[Claim(s)] 

[Claim 1] The prime mover which has an output shaft, and the 1st motor which have a revolving shaft, and 
output and input power to this revolving shaft, When it has three shafts respectively combined with the 2nd 
motor which outputs and inputs power to a driving shaft, and said driving shaft, said output shaft and said 
revolving shaft and power is outputted and inputted among these three shafts to any 2 shafts, A 3 shaft type 
power I/O means to output and input the power which becomes settled based on the this power outputted 
and inputted to one residual shaft, It has a target power setting means to set up the target power outputted to 
said driving shaft, and the drive control means which carries out drive control of said prime mover, said 1 st 
motor, and said 2nd motor so that said this set-up target power may be outputted to said driving shaft. It is 
the power output unit which outputs power to said driving shaft. Said drive control means A target rotational 
frequency setting means to set up the target rotational frequency of said output shaft based on said target 
power, When the stop order of the motor control means which carries out drive control of said the 1 st motor 
and said 2nd motor so that said output shaft may rotate at the set-up this target rotational frequency, and the 
fuel for said prime mover is made, Irrespective of drive control of said 2nd motor by said motor control 
means, to predetermined timing A power output unit equipped with the fuel halt tense means which carries 
out drive control of this 2nd motor so that the power of the sum of predetermined power and the power 
calculated as power which should be outputted from said 2nd motor by said motor control means may be 
outputted. 

[Claim 2] Said drive control means is a power output unit [ equipped with a timing setting means to set up 
said predetermined timing based on the rotational frequency of said output shaft ] according to claim 1 . 
[Claim 3] Said drive control means is a power output unit [ equipped with a predetermined power setting 
means to set up said predetermined power based on the rotational frequency of said output shaft ] according 
to claim 1 or 2. 

[Claim 4] A power output unit [ equipped with the means which carries out drive control of this 1 st motor so 
that the torque of the abbreviation value 0 may be outputted to predetermined timing irrespective of drive 
control of said 1 st motor by said motor control means when it replaces with said fiiel halt tense means and 
the stop order of the fuel for said prime mover is made ] according to claim 1 . 

[Claim 5] Said drive control means is a power output unit [ equipped with a timing setting means to set up 
said predetermined timing based on the rotational frequency of said output shaft ] according to claim 4. 
[Claim 6] A power output unit [ equipped with the prime-mover control means which carries out the 
operation control of this prime mover so that the power outputted from said prime mover may become small 
gradually, when it replaces with said fuel halt tense means and the stop order of the fuel for said prime 
mover is made ] according to claim 1 . 

[Claim 7] The prime mover which has an output shaft, and the 1 st motor which have a revolving shaft, and 
output and input power to this revolving shaft, When it has three shafts respectively combined with the 2nd 
motor which outputs and inputs power to a driving shaft, and said driving shaft, said output shaft and said 
revolving shaft and power is outputted and inputted among these three shafts to any 2 shafts, It is the control 
approach of a power output unit equipped with a 3 shaft type power I/O means to output and input the power 
which becomes settled based on the this power outputted and inputted to one residual shaft, (a) Set up the 
target power outputted to said driving shaft, and the target rotational frequency of said output shaft is set up 
based on the (b) this set-up target power, (c) While carrying out drive control of said the 1st motor and said 
2nd motor so that said output shaft may rotate at the set-up this target rotational frequency (d) when the stop 
order of the fuel for said prime mover is made, to predetermined timing irrespective of drive control of said 
2nd motor by the step (c) The control approach of the power output unit which carries out drive control of 
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this 2nd motor so that the power of the sum of predetermined power and the power calculated as power 
which should be outputted from said 2nd motor by the step (c) may be outputted. 

[Claim 8] The control approach of a power output unit [ equipped with the step which carries out drive 
control of said 1 st motor so that the torque of the abbreviation value 0 may be outputted to predetermined 
timing irrespective of drive control of said 1 st motor by the step (c) when it replaces with said step (d) and 
the stop order of the fuel for said prime mover is made ] according to claim 7. 

[Claim 9] The control approach of a power output unit [ equipped with the step which carries out the 
operation control of this prime mover so that the power outputted from said prime mover may become small 
gradually, when it replaces with said step (d) and the stop order of the fuel for said prime mover is made ] 
according to claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power output unit which outputs power to a driving 

shaft, and its control approach in detail about a power output unit and its control approach. 

[0002] 

[Description of the Prior Art] Conventionally, the thing which comes to combine the torque converter using 
a fluid and a change gear as a power output unit which carries out torque conversion of the power outputted 
from a prime mover, and is outputted to a driving shaft was used. The torque converter in this equipment 
transmits power between both shafts through a flow of the fluid which has been arranged and was enclosed 
between the revolving shafts combined with the output shaft and change gear of a prime mover. In such a 
torque converter, in order to transmit power by flow of a fluid, slipping arises among both shafts and the 
energy loss according to this slipping occurs. Correctly, this energy loss is expressed with a product with the 
torque then delivered the rotational frequency difference of both shafts to the output shaft of power, and is 
consumed as heat. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, by the car which carries such a power output unit as a 
source of power, when large power was required like [ when slipping between both shafts becomes large 
(for example, when running the time of start and ascent inclination at a low speed) ], there was a problem 
that the energy loss in a torque converter became large, and became what has low energy efficiency. 
Moreover, since the transmission efficiency of the power in a torque converter does not become 1 00% even 
if it is at the stationary transit time, for example compared with the transmission of manual system, the fuel 
consumption cannot but become low. 

[0004] The power output unit of this invention solves an above-mentioned problem, and sets to one of the 
purposes to offer the equipment which outputs the power outputted from a prime mover to a driving shaft 
efficient. 

[0005] In addition, the applicant did energy conversion to desired power with two motors not using the 
torque converter using a fluid by having had a prime mover, the planetary gear as a 3 shaft type power I/O 
means, two motors, and dc-batteries, and having used as planetary gear power stored in the power outputted 
from a prime mover, or a dc-battery in view of the above-mentioned problem, and has proposed what 
outputs this to a driving shaft (the Provisional-Publication-No. No. 30223 [ 50 to ] official report). 
Moreover, in a power output unit equipped with such a prime mover and planetary gear, two motors, and dc- 
batteries, since desired power is stabilized and outputted to a driving shaft, based on these rotational 
frequencies, what carries out drive control of the two motors has been proposed so that the rotational 
frequency of the sun gear of planetary gear, or a ring wheel and three shafts of a planetary carrier may turn 
into a desired rotational frequency (Japanese Patent Application No. No. 2741 12 [ eight to ]). 
[0006] However, to these proposals, the processing at the time of the fuel cut to the prime mover which can 
be performed when the power outputted from a prime mover is small is not indicated. Since the direct output 
of a part of power outputted from a prime mover is carried out to a driving shaft through planetary gear, if 
the fuel for a prime mover is cut, the rotational frequency of the output shaft of a prime mover will also 
change with sudden change of the power outputted from a prime mover. Change of the rotational frequency 
of such an output shaft is reflected also in the revolving shaft of two motors through planetary gear. 
Feedback control is carried out so that change of such an engine speed may be negated, but since the change 
of the power outputted from a prime mover to control of this motor of two motors is earlier, a torque shock 
will produce them in a driving shaft. In addition to this, as for the torque shock produced in a driving shaft, a 
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having [ the feedback control of two motors / in the case of PI control ]-integral term **** thing is also 
considered. 

[0007] Then, the power output unit and its control approach of this invention set to make energy efficiency 
higher to one of the purposes by performing the fuel cut to a prime mover. Moreover, the power output unit 
and its control approach of this invention set to one of the purposes to reduce the torque shock which may be 
produced in a driving shaft at the time of the fuel cut to a prime mover. 
[0008] 

[The means for solving a technical problem, and its operation and effectiveness] The power output unit and 
its control approach of this invention took the following means, in order to attain a part of above-mentioned 
purpose [ at least ]. 

[0009] The prime mover by which the power output unit of this invention has an output shaft, and the 1 st 
motor which have a revolving shaft, and output and input power to this revolving shaft, When it has three 
shafts respectively combined with the 2nd motor which outputs and inputs power to a driving shaft, and said 
driving shaft, said output shaft and said revolving shaft and power is outputted and inputted among these 
three shafts to any 2 shafts, A 3 shaft type power I/O means to output and input the power which becomes 
settled based on the this power outputted and inputted to one residual shaft, It has a target power setting 
means to set up the target power outputted to said driving shaft, and the drive control means which carries 
out drive control of said prime mover, said 1st motor, and said 2nd motor so that said this set-up target 
power may be outputted to said driving shaft. It is the power output unit which outputs power to said driving 
shaft. Said drive control means A target rotational frequency setting means to set up the target rotational 
frequency of said output shaft based on said target power, When the stop order of the motor control means 
which carries out drive control of said the 1st motor and said 2nd motor so that said output shaft may rotate 
at the set-up this target rotational frequency, and the fuel for said prime mover is made, Irrespective of drive 
control of said 2nd motor by said motor control means, to predetermined timing Let it be a summary to have 
the fuel halt tense means which carries out drive control of this 2nd motor so that the power of the sum of 
predetermined power and the power calculated as power which should be outputted from said 2nd motor by 
said motor control means may be outputted. 

[0010] The power output unit of this this invention outputs and inputs the power which becomes settled 
based on the power with which a 3 shaft type power I/O means to have three shafts respectively combined 
with the driving shaft to which I/O of power is carried out by the 2nd motor, the output shaft of a prime 
mover, and the revolving shaft to which I/O of power is carried out by the 1 st motor was outputted and 
inputted when power was outputted and inputted among these three shafts to any 2 shafts to one residual 
shaft. A drive control means carries out drive control of a prime mover, the 1st motor, and the 2nd motor so 
that the target power outputted to the driving shaft set up by the target power setting means may be 
outputted to a driving shaft. The motor control means with which a drive control means is equipped carries 
out drive control of the 1 st motor and 2nd motor so that the output shaft of a prime mover may rotate at the 
target rotational frequency set up based on target power by the target rotational frequency setting means. A 
fuel halt tense means is predetermined timing irrespective of drive control of the 2nd motor by the motor 
control means, when the stop order of the fuel for a prime mover is made. Drive control of the 2nd motor is 
carried out so that the power of the sum of predetermined power and the power calculated as power which 
should be outputted from the 2nd motor by the motor control means may be outputted. 
[001 1] According to the power output unit of such this invention, since the power of the sum of 
predetermined power and the power which should usually be outputted is outputted to a driving shaft from 
the 2nd motor to predetermined timing when the stop order of the fuel for a prime mover is made, the torque 
shock at the time of the fuel cut to a prime mover can be made small. Predetermined timing is timing which 
a torque shock produces here, and predetermined power is the power of the direction which negates a torque 
shock. 

[0012] In the power output unit of this this invention, said drive control means shall be equipped with a 
timing setting means to set up said predetermined timing based on the rotational frequency of said output 
shaft, or said drive control means shall be equipped with a predetermined power setting means to set up said 
predetermined power based on the rotational frequency of said output shaft. If it carries out like this, 
according to the rotational frequency of the output shaft of a prime mover, a torque shock can be negated 
with more exact power to more exact timing. 

[0013] In the power output unit of this invention, when it replaces with said fuel halt tense means and the 
stop order of the fuel for said prime mover is made, it shall have the means which carries out drive control 
of this 1st motor so that the torque of the abbreviation value 0 may be outputted to predetermined timing 
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irrespective of drive control of said 1st motor by said motor control means. In this mode, since the revolving 
shaft combined with one of three shafts of 3 shaft type power output means is made free, it can extract to the 
revolving shaft which made free the torque shock at the time of the fuel cut to a prime mover, and the torque 
shock to a driving shaft can be reduced. Said drive control means shall be equipped with a timing setting 
means to set up said predetermined timing based on the rotational frequency of said output shaft, in this 
mode. If it carries out like this, according to the rotational frequency of a prime mover, a revolving shaft can 
be made free to more exact timing, and a torque shock can be reduced to more exact timing. 
[0014] Moreover, in the power output unit of this invention, when it replaces with said fuel halt tense means 
and the stop order of the fuel for said prime mover is made, it shall have the prime-mover control means 
which carries out the operation control of this prime mover so that the power outputted from said prime 
mover may become small gradually. According to this mode, since the method of change of the power 
outputted from a prime mover to control by the motor becomes late, it can prevent that a torque shock arises 
in a driving shaft. 

[0015] The prime mover by which the control approach of the power output unit of this invention has an 
output shaft, and the 1st motor which have a revolving shaft, and output and input power to this revolving 
shaft, When it has three shafts respectively combined with the 2nd motor which outputs and inputs power to 
a driving shaft, and said driving shaft, said output shaft and said revolving shaft and power is outputted and 
inputted among these three shafts to any 2 shafts, It is the control approach of a power output unit equipped 
with a 3 shaft type power I/O means to output and input the power which becomes settled based on the this 
power outputted and inputted to one residual shaft, (a) Set up the target power outputted to said driving 
shaft, and the target rotational frequency of said output shaft is set up based on the (b) this set-up target 
power, (c) While carrying out drive control of said the 1st motor and said 2nd motor so that said output shaft 
may rotate at the set-up this target rotational frequency (d) when the stop order of the fuel for said prime 
mover is made, to predetermined timing irrespective of drive control of said 2nd motor by the step (c) Let it 
be a summary to carry out drive control of this 2nd motor so that the power of the sum of predetermined 
power and the power calculated as power which should be outputted from said 2nd motor by the step (c) 
may be outputted. 

[0016] According to the power output unit of this invention, since the power of the sum of predetermined 
power and the power which should usually be outputted is outputted to a driving shaft from the 2nd motor to 
predetermined timing when the stop order of the fiiel for a prime mover is made, the torque shock at the 
time of the fuel cut to a prime mover can be made small. Predetermined timing is timing which a torque 
shock produces here, and predetermined power is the power of the direction which negates a torque shock. 
[0017] By the control approach of the power output unit of this invention, when it replaces with said step (d) 
and the stop order of the fuel for said prime mover is made, it shall have the step which carries out drive 
control of said 1 st motor so that the torque of the abbreviation value 0 may be outputted to predetermined 
timing irrespective of drive control of said 1st motor by the step (c). If it carries out like this, since the 
revolving shaft combined with one of three shafts of 3 shaft type power output means will be made free, it 
can extract to the revolving shaft which made free the torque shock at the time of the fuel cut to a prime 
mover, and the torque shock to a driving shaft can be reduced. 

[0018] Moreover, by the control approach of the power output unit of this invention, when it replaces with 
said step (d) and the stop order of the fuel for said prime mover is made, it shall have the step which carries 
out the operation control of this prime mover so that the power outputted from said prime mover may 
become small gradually. If it carries out like this, since the method of change of the power outputted from a 
prime mover to control by the motor will become late, it can prevent that a torque shock arises in a driving 
shaft. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
example. It is the block diagram showing the outline configuration of the car with which the block diagram 
in which drawing 1 shows the outline configuration of the power output unit 1 10 as one example of this 
invention, and drawing 2 incorporated the partial enlarged drawing of the power output unit 1 10 of an 
example, and drawing 3 incorporated the power output unit 1 1 0 of an example. It explains from the 
configuration of the whole car using drawing 3 first on account of explanation. 

[0020] This car is equipped with the engine 150 which outputs power by using a gasoline as a fuel as shown 
in drawing 3 . This engine 1 50 inhales the gaseous mixture of the air inhaled through the throttle valve 166 
from the inhalation-of-air system, and the gasoline injected from the fuel injection valve 151 to a 
combustion chamber 1 52, and changes into rotation of a crankshaft 1 56 movement of the piston 1 54 
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depressed by explosion of this gaseous mixture. Here, the closing motion drive of the throttle valve 166 is 
carried out by the actuator 168. An ignition plug 162 forms a spark with the high voltage drawn through the 
distributor 160 from the ignitor 158, and gaseous mixture is lit by the spark and carries out explosion 
combustion of it by it. 

[0021] Operation of this engine 150 is controlled by the electronic control unit (hereafter referred to as 
EFIECU) 170. The various sensors in which the operational status of an engine 150 is shown are connected 
to EFIECU 170. For example, it is the rotational frequency sensor 176, the angle-of-rotation sensor 178, etc. 
which are prepared for the coolant temperature sensor 174 and distributor 160 which detect the water 
temperature of the throttle-valve position sensor 167 which detects the opening (position) of a throttle valve 
166, the inlet-pipe negative pressure sensor 172 which detects the load of an engine 150, and an engine 150, 
and detect the rotational frequency and angle of rotation of a crankshaft 156. In addition, although the 
starting switch 179 which detects the condition ST of an ignition key was connected to EFIECU 170 in 
addition to this, illustration of other sensors, a switch, etc. was omitted. 

[0022] The crankshaft 156 of an engine 150 is mechanically combined with the power transfer gear 1 1 1 
which sets a revolving shaft as a driving shaft 1 12 through planetary gear 120, the motor MG 1, and Motor 
MG 2 which are mentioned later, and gear association of this power transfer gear 1 1 1 is carried out at the 
differential gear 114. Therefore, finally the power outputted from the power output unit 1 10 is transmitted to 
the driving wheel 1 16,1 18 on either side. It connects with the control unit 180 electrically, and drive control 
of a motor MG 1 and the motor MG 2 is carried out by this control unit 1 80. Although the configuration of a 
control unit 1 80 is explained in full detail later, the interior is equipped with Control CPU and accelerator 
pedal position sensor 164a prepared in the shift position sensor 184 formed in the shift lever 182 or the 
accelerator pedal 164, brake-pedal position sensor 165a prepared in the brake pedal 165 are connected. 
Moreover, the control unit 180 is exchanging various information by EFIECU170 and the communication 
link which were mentioned above. About control including the exchange of such information, it mentions 
later. 

[0023] As shown in drawing 1 , the power output unit 1 10 of an example consists of control units 180 which 
carry out drive control of the motor MG 2 combined with the ring wheel 122 of the motor MG 1 greatly 
combined with the sun gear 121 of planetary gear 120 and planetary gear 120 with which the planetary 
carrier 124 was mechanically combined with the crankshaft 1 56 of an engine 150 and an engine 1 50, and 
planetary gear 120, and the motors MG1 and MG2. 

[0024] Drawing 2 explains the configuration of planetary gear 120 and motors MG1 and MG2. The sun gear 
121 combined with the sun gear shaft 125 in the air with which planetary gear 120 penetrated the shaft 
center to the crankshaft 156, The ring wheel 122 combined with the crankshaft 156 and the ring wheel shaft 
126 of the same axle, Two or more planetary pinion gears 123 which revolve around the sun while it is 
arranged between a sun gear 121 and a ring wheel 122 and the periphery of a sun gear 121 is rotated, It 
consists of planetary carriers 124 which are combined with the edge of a crankshaft 156 and support the 
revolving shaft of each planetary pinion gear 123 to revolve. In these planetary gear 120, the sun gear shaft 
125 combined with the sun gear 121, the ring wheel 122, and the planetary carrier 124, respectively, the ring 
wheel shaft 126, and three shafts of a crankshaft 156 are used as the I/O shaft of power, and if the power 
outputted and inputted among three shafts to any 2 shafts is determined, the power outputted and inputted by 
one residual shaft will become settled based on the power outputted and inputted biaxial [ which was 
determined ]. In addition, the detail about I/O of the power to three shafts of these planetary gear 120 is 
mentioned later. 

[0025] The power fetch gear 128 for the ejection of power is combined with the ring wheel 122. This power 
fetch gear 128 is connected to the power transfer gear 1 1 1 by the chain belt 129, and transfer of power is 
made between the power fetch gear 128 and the power transfer gear 111. 

[0026] A motor MG 1 is constituted as a synchronous motor generator, and is equipped with Rota 132 
which has two or more permanent magnets 135 in a peripheral face, and the stator 133 around which the 
three phase coil 134 which forms rotating magnetic field was wound. Rota 132 is combined with the sun 
gear shaft 125 combined with the sun gear 121 of planetary gear 120. A stator 133 carries out the laminating 
of the sheet metal of a non-oriented magnetic steel sheet, is formed, and is being fixed to the case 119. This 
motor MG 1 operates as a motor which carries out the rotation drive of Rota 132 by the interaction of the 
field by the permanent magnet 135, and the field formed with the three phase coil 134, and operates as a 
generator which makes the both ends of the three phase coil 1 34 produce electromotive force by the 
interaction of the field by the permanent magnet 135, and rotation of Rota 132. In addition, the resolver 139 
which detects the angle-of-rotation thetas is formed in the sun gear shaft 125. 
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[0027] A motor MG 2 is constituted as a synchronous motor generator like a motor MG 1, and is equipped 
with Rota 142 which has two or more permanent magnets 145 in a peripheral face, and the stator 143 around 
which the three phase coil 144 which forms rotating magnetic field was wound. Rota 142 is combined with 
the ring wheel shaft 126 combined with the ring wheel 122 of planetary gear 120, and the stator 143 is being 
fixed to the case 119. The stator 143 of a motor MG 2 also carries out the laminating of the sheet metal of a 
non-oriented magnetic steel sheet, and is formed. It operates as a motor or a generator like [ this motor MG 
2 ] a motor MG 1 . In addition, the resolver 149 which detects the angle-of-rotation thetar is formed in the 
ring wheel shaft 126. 

[0028] Next, the control unit 180 which carries out drive control of the motors MG1 and MG2 is explained. 
As shown in drawing 1 , the control unit 180 consists of dc-batteries 194 which are the control CPU 190 and 
the rechargeable battery which control the 1st drive circuit 191 which drives a motor MG 1, the 2nd drive 
circuit 192 which drives a motor MG 2, and both the drive circuit 191,192. Control CPU 190 is one chip 
microprocessor, and equips the interior with RAM 190a for work pieces, ROM 190b which memorized the 
processing program, input/output port (not shown) and EFIECU170, and the serial communication port (not 
shown) that performs a communication link. In this control CPU 190, angle-of-rotation thetas of the sun 
gear shaft 125 from a resolver 139, The accelerator pedal position AP from angle-of-rotation thetar of the 
ring wheel shaft 126 from a resolver 149, and accelerator pedal position sensor 164a (the amount of treading 
in of an accelerator pedal) The brake-pedal position BP from brake-pedal position sensor 165a (the amount 
of treading in of a brake pedal), The shift position SP from the shift position sensor 1 84 The remaining 
capacity of the current values Iul and Iv2 from two current detectors 195,196 prepared in the 1st drive 
circuit 191, the current values Iu2 and Iv2 from two current detectors 197,198 prepared in the 2nd drive 
circuit 192, and a dc-battery 194 The remaining capacity BRM from the remaining capacity detector 199 to 
detect etc. is inputted through input port. In addition, what the remaining capacity detector 1 99 measures the 
specific gravity of the electrolytic solution of a dc-battery 194 or the weight of the whole dc-battery 194, 
and detects remaining capacity, the thing which calculates the current value and time amount of charge and 
discharge, and detects remaining capacity, the thing which detects remaining capacity by making between 
the terminals of a dc-battery short-circuit momentarily, and measuring sink internal resistance for a current 
are known. 

[0029] Moreover, from control CPU 190, the control signal SW2 which drives six transistors Trl 1 as the 
control signal SW1 which drives six transistors Trl which are the switching elements prepared in the 1st 
drive circuit 191 thru/or Tr6, and a switching element prepared in the 2nd drive circuit 192 thru/or Trl 6 is 
outputted. Six transistors Trl in the 1st drive circuit 191 thru/or Tr6 constitute the transistor inverter, two 
pieces are arranged at a time in a pair, respectively so that it may become a source and sink side to power- 
source Rhine LI and L2 of a pair, and each of the three phase coil (UVW) 34 of a motor MG 1 is connected 
at the node. Power-source Rhine LI and L2 controls sequentially the rate of the transistor Trl which makes 
a pair by control CPU 190 since it connects with the plus [ of a dc-battery 194 ], and minus side, 
respectively thru/or the ON time amount of Tr6 with a control signal SW1, and if the current which flows in 
each coil of the three phase coil 134 is made into a false sine wave by PWM control, rotating magnetic field 
will be formed with the three phase coil 134. 

[0030] On the other hand, six transistors Trl 1 of the 2nd drive circuit 192 thru/or Trl 6 also constitute the 
transistor inverter, is arranged, respectively, and the node of the transistor which makes a pair is connected 
to each of the three phase coil 144 of a motor MG 2. [ as well as the 1st drive circuit 191 ] Therefore, the 
transistor Trl 1 thru/or the ON time amount of Trl 6 which makes a pair by control CPU 190 is sequentially 
controlled with a control signal SW2, and if the current which flows in each coil 144 is made into a false 
sine wave by PWM control, rotating magnetic field will be formed with the three phase coil 144. 
[0031] Actuation of the power output unit 1 10 of the example which explained the configuration above is 
explained. The principle of operation of the power output unit 1 10 of an example, especially the principle of 
torque conversion are as follows. When operating an engine 150 on the operation point PI of an engine 
speed Ne and Torque Te and operating the ring wheel shaft 126 on the operation point P2 of an engine speed 
Nr which is different although it is the same energy as the energy Pe outputted from this engine 150, and 
Torque Tr, the case where carry out torque conversion and the power outputted from an engine 1 50 is made 
to act on the ring wheel shaft 126 is considered. The engine 150 at this time, the rotational frequency of the 
ring wheel shaft 126, and the relation of torque are shown in drawing 4 . 

[0032] According to the place which device study teaches, the relation between the rotational frequency in 
three shafts (the sun gear shaft 125, the ring wheel shaft 126, and planetary carrier 124 (crankshaft 156)) of 
planetary gear 120 or torque can be expressed as drawing called the collinear Fig. illustrated to drawing 5 
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and drawing 6 , and can be solved geometrically. In addition, the rotational frequency of three shafts and the 
relation of torque to planetary gear 120 are also analyzable in formula by calculating the energy of each 
shaft etc., even if it does not use an above-mentioned collinear Fig. By this example, since explanation is 
easy, it explains using a collinear Fig. 

[0033] The axis of ordinate in drawing 5 is a rotational frequency shaft of three shafts, and an axis of 
abscissa expresses the ratio of the location of the axis of coordinates of three shafts. That is, when the axes 
of coordinates S and R of the sun gear shaft 125 and the ring wheel shaft 126 are taken to both ends, the axis 
of coordinates C of the planetary carrier 124 is defined as a shaft which divides Shaft S and Shaft R 
interiorly to 1 :rho. rho is the ratio of the number of teeth of a sun gear 121 to the number of teeth of a ring 
wheel 122 here, and it is expressed with a degree type (1). 
[0034] 
[Equation 1] 

[0035] The engine 150 is operated at the rotational frequency Ne, since the case where the ring wheel shaft 
126 is operated at the rotational frequency Nr is considered, the rotational frequency Ne of an engine 150 
can be now plotted on the axis of coordinates C of the planetary carrier 124 with which the crankshaft 1 56 
of an engine 1 50 is combined, and a rotational frequency Nr can be plotted on the axis of coordinates R of 
the ring wheel shaft 126. If the straight line which passes along both this point is drawn, it can ask for the 
rotational frequency Ns of the sun gear shaft 125 as a rotational frequency expressed on the intersection of 
this straight line and axis of coordinates S. Hereafter, this straight line is called a collinear of operation. In 
addition, it can ask for a rotational frequency Ns by the proportion equation (degree type (2)) using a 
rotational frequency Ne and a rotational frequency Nr. Thus, in planetary gear 120, if it opts for any two 
rotations among a sun gear 121, a ring wheel 122, and the planetary carrier 124, it will opt for one residual 
rotation based on two rotations for which it opted. 
[0036] 
[Equation 2] 

Ns= Nr-{Nr-Ne)±±£ (2) 

P 

[0037] Next, the torque Te of an engine 150 is made to act on the drawn collinear of operation upwards 
from drawing Nakashita by making the axis of coordinates C of the planetary carrier 124 into line of action. 
Since a collinear of operation can be dealt with as the rigid body at the time of making the force as a vector 
act to torque at this time, the torque Te made to act on an axis of coordinates C is separable into the torque 
Tes on an axis of coordinates S, and the torque Ter on an axis of coordinates R with the technique of 
separation of the force to two parallel different line of action. The magnitude of Torque Tes and Ter is 
expressed by a degree type (3) and (4) at this time. 
[0038] 
[Equation 3] 
Tes=Tex-£- (3) 

Ter=Tex-^— (4) 

[0039] What is necessary is just to take balance of the force of a collinear of operation, in order for the 
collinear of operation to be stable in this condition. That is, magnitude is the same as Torque Tes, the torque 
Tml with the opposite sense is made to act, magnitude is the same to resultant force with torque and Torque 
Ter with the opposite sense on an axis of coordinates R in the same magnitude as the torque Tr outputted to 
the ring wheel shaft 126, and the sense makes the opposite torque Tm2 act on an axis of coordinates S. This 
torque Tml can act by the motor MG 1 , and torque Tm2 can be made to act by the motor MG 2. Since 
torque is made to act on a rotational direction and the rotational reverse sense by the motor MG 1 at this 
time, a motor MG 1 will operate as a generator and revives electrical energy Pml expressed with the 
product of torque Tml and a rotational frequency Ns from the sun gear shaft 125. By the motor MG 2, since 
the direction of torque is the same as the direction of rotational, a motor MG 2 operates as a motor and is 
outputted to the ring wheel shaft 126 by making into power electrical energy Pm2 expressed by the product 
of torque Tm2 and a rotational frequency Nr. 
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[0040] Here, if electrical energy Pml and electrical energy Pm2 are made equal, all the power consumed by 
the motor MG 2 can be revived by the motor MG 1 , and it can be provided. What is necessary is for that just 
to make equal the thing which outputs all the inputted energy then the energy Pe outputted from an engine 
150 since it is good, and energy Pr outputted to the ring wheel shaft 126. That is, the energy Pe expressed 
with the product of Torque Te and a rotational frequency Ne and energy Pr expressed with the product of 
Torque Tr and a rotational frequency Nr are made equal. If it compares with drawing 4 , torque conversion 
will be carried out and the power expressed with the torque Te outputted from the engine 150 currently 
operated on the operation point PI and a rotational frequency Ne will be outputted to the ring wheel shaft 
126 as power expressed with the same energy at Torque Tr and a rotational frequency Nr. As mentioned 
above, the power outputted to the ring wheel shaft 126 is transmitted to a driving shaft 1 12 by the power 
fetch gear 128 and the power transfer gear 111, and is transmitted to a driving wheel 1 1 6, 1 1 8 through a 
differential gear 1 14. Therefore, since linear relation is materialized for the power outputted to the ring 
wheel shaft 126, and the power transmitted to a driving wheel 1 16,1 18, the power transmitted to a driving 
wheel 1 16,1 18 is controllable by controlling the power outputted to the ring wheel shaft 126. 
[0041] Although the engine speed Ns of the sun gear shaft 125 is forward in the collinear Fig. shown in 
drawing 5 , as shown in the collinear Fig. shown in drawing 6 R> 6, it may become negative at the engine 
speed Ne of an engine 150, and the engine speed Nr of the ring wheel shaft 126. At this time, by the motor 
MG 1 , since the direction of rotational and the direction where torque acts become the same, a motor MG 1 
operates as a motor and consumes electrical energy Pml expressed by the product of torque Tml and a 
rotational frequency Ns. On the other hand, by the motor MG 2, since the direction of rotational and the 
direction where torque acts become reverse, a motor MG 2 will operate as a generator and will revive 
electrical energy Pm2 expressed by the product of torque Tm2 and a rotational frequency Nr from the ring 
wheel shaft 126. In this case, if electrical energy Pml consumed by the motor MG 1 and electrical energy 
Pm2 revived by the motor MG 2 are made equal, electrical energy Pml consumed by the motor MG 1 can 
be exactly provided by the motor MG 2. 

[0042] As mentioned above, although the fundamental torque conversion in the power output unit 1 10 of an 
example was explained The power outputted from an engine 1 50 besides the actuation which the power 
output unit 1 1 0 of an example carries out torque conversion of all the power outputted from such an engine 
150, and is outputted to the ring wheel shaft 126 (product of Torque Te and a rotational frequency Ne), By 
adjusting electrical energy Pml revived or consumed by the motor MG 1, and electrical energy Pm2 
consumed or revived by the motor MG 2 It can consider as the actuation which finds out excessive electrical 
energy and discharges a dc-battery 194, or can also consider as various actuation, such as actuation with 
which the electrical energy running short is compensated with the power stored in the dc-battery 194. 
Moreover, it can also consider as the actuation which outputs power to the ring wheel shaft 126 from a 
motor MG 2 using the power stored in the dc-battery 1 94 where the fuel to an engine 1 50 is cut. 
[0043] In addition, the above principle of operation explained the conversion efficiency of the power by 
planetary gear 120, a motor MG 1, a motor MG 2 and a transistor Trl, or Trl6 as a value 1 (100%). Since it 
is less than one value in fact, it is necessary to make energy Pr which makes a bigger value a little than the 
energy Pr which outputs the energy Pe outputted from an engine 150 to the ring wheel shaft 126, or is 
conversely outputted to the ring wheel shaft 126 into a value [ a little ] smaller than the energy Pe outputted 
from an engine 150. For example, what is necessary is just to consider as the value computed by multiplying 
by the inverse number of conversion efficiency by the energy Pr outputted to the ring wheel shaft 126 in the 
energy Pe outputted from an engine 150. Moreover, what is necessary is to consider as the value computed 
from what multiplied the power revived by the motor MG 1 in the condition of the collinear Fig. of drawing 
5 in the torque Tm2 of a motor MG 2 by the effectiveness of both motors, and just to compute the power 
consumed by the motor MG 1 in the condition of the collinear Fig. of drawing 6 from what was broken by 
effectiveness of both motors. In addition, although energy is lost as heat by machine friction etc. in planetary 
gear 120, there are very few the amounts of loss, if it sees from the amount of whole, and the effectiveness 
of the synchronous motor used for motors MG1 and MG2 is very close to a value 1. Moreover, very small 
things, such as GTO, are known also for a transistor Trl thru/or the on resistance of Trl 6. Therefore, since it 
becomes a thing near a value 1, and the following explanation is also easy for explanation, the conversion 
efficiency of power is dealt with as a value 1 (100%), unless it shows clearly. 

[0044] Next, the actual condition of the torque control in the power output unit 1 10 of such an example is 
explained based on the torque control routine illustrated to drawing 7 . This routine is repeatedly performed 
for every (every [ for example, ] 100msec) predetermined time, after setting directions of initiation of 
operation of an operator, for example, an ignition switch, to ON. If this routine is performed, the control 
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CPU 190 of a control unit 1 80 will perform first processing which reads the rotational frequency Nr of the 
ring wheel shaft 126 (step SI 00). It can ask for the engine speed Nr of the ring wheel shaft 126 from angle- 
of-rotation thetar detected by the resolver 149. 

[0045] Then, processing which inputs the accelerator pedal position AP detected by accelerator pedal 
position sensor 164a is performed (step SI 02). Since an accelerator pedal 164 is broken in when it senses 
that an operator's output torque is insufficient, the accelerator pedal position AP corresponds to the output 
torque (namely, torque which should be outputted to a driving wheel 1 16,1 1 8) which the operator wants. If 
the accelerator pedal position AP is read, processing which derives torque command value Tr* which is the 
desired value of the torque which should be outputted to the ring wheel shaft 126 based on the read 
accelerator pedal position AP and the rotational frequency Nr of the ring wheel shaft 126 will be performed 
(step SI 04). The torque which should be outputted to the ring wheel shaft 126 is derived without the ability 
being able to draw the torque which should be outputted to a driving wheel 1 16,1 18 here because the ring 
wheel shaft 126 will result in deriving the torque which should be outputted to a driving wheel 1 16,1 18, if 
the torque which should be outputted to the ring wheel shaft 126 is derived, since it is mechanically 
combined with the driving wheel 1 16,1 1 8 through the power fetch gear 128, the power transfer gear 111, 
and the differential gear 1 14. In addition, in the example, the value of torque command value Tr* shall be 
derived based on the map which memorized beforehand the map in which the relation between the engine 
speed Nr of the ring wheel shaft 126, and the accelerator pedal position AP and torque command value Tr* 
is shown to ROM 190b, and was memorized to the read accelerator pedal position AP, the engine speed Nr 
of the ring wheel shaft 126, and ROM190b when the accelerator pedal position AP was read. An example of 
this map is shown in drawing 8 . 

[0046] Next, from drawn torque command value Tr* and the rotational frequency Nr of the ring wheel shaft 
126, the energy Pr which should be outputted to the ring wheel shaft 126 is searched for by count 
(Pr=Tr*xNr) (step SI 06), and the energy Pr searched for is compared with a threshold Pref (step SI 08). 
Here, a threshold Pref is set as the minimum value of the efficient energy in which an output is possible, or a 
larger value a little than this from an engine 150, and is defined with the property of an engine 150. In the 
example, when an engine 150 was operated by the threshold Pref on the point Amin displayed on the 
explanatory view of drawing 9 mentioned later, the energy outputted from an engine 150 was set to it. 
[0047] When the energy Pr which should be outputted to the ring wheel shaft 126 is larger than a threshold 
Pr, while setting a value 0 as the fuel cut flag FFC (step SI 10), a value 0 is set as the cancellation torque 
Tmc (step SI 12). Here, the fuel cut flag FFC is a flag which judges [ which supplies the fuel to an engine 
1 50 / or or ] whether a halt is carried out, and is torque set up in order that the cancellation torque Tmc may 
cancel the torque shock which may be produced on the ring wheel shaft 126 at the time of the fuel cut to an 
engine 150. At step SI 12, since the fuel cut to an engine 150 is not performed, a value 0 is set to the 
cancellation torque Tmc. 

[0048] Then, processing which sets up target rotational frequency Ne* of an engine 150 and target torque 
Te* based on the energy Pr which should be outputted to the ring wheel shaft 126 is performed (step SI 14). 
Here, since the energy Pe outputted from an engine 1 50 is equal to the product of the Torque Te and engine 
speed Ne, the relation with target torque Te* of Energy Pr and an engine 150 and target engine-speed Ne* 
which should be outputted to the ring wheel shaft 126 becomes Pr=Pe=Ne*xTe*. The combination of target 
torque Te* of an engine 150 and target rotational frequency Ne* which satisfy this relation exists 
innumerably. So, in an example, an engine 150 is operated by experiment etc. in the condition that 
effectiveness is high as much as possible, to each energy Pr. And it asks for the operation point from which 
the operational status of an engine 150 changes smoothly to change of Energy Pr as a combination of target 
torque Te* and target rotational frequency Ne*. This shall be beforehand memorized as a map to ROM 190b, 
and the combination of target torque Te* and target rotational frequency Ne* corresponding to Energy Pr 
shall be derived from this map. This map is explained further. 

[0049] Drawing 9 is a graph which shows the relation between the operation point of an engine 150, and the 
effectiveness of an engine 150. The curve B in drawing shows the boundary of the field which can operate 
an engine 150. it is like [ the field which can operate an engine 150 ] the curve alpha 1 which shows the 
operation point with the same effectiveness according to the property thru/or alpha 6 — etc. — an 
effectiveness line can be drawn. Moreover, the curve 1 with the fixed energy expressed with the product of 
Torque Te and a rotational frequency Ne, for example, curvilinear Cl-C, and C3-C3 can be drawn on the 
field which can operate an engine 150. In this way, if the rotational frequency Ne of an engine 150 is 
expressed for the effectiveness of each operation point as an axis of abscissa along with drawn curvilinear 
CI -CI of energy regularity thru/or C3-C3, it will become like the graph of drawing 10 . 
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[0050] But the effectiveness of an engine 150 differs greatly by on which operation point it operates with the 
same energy to output so that it may illustrate. For example, on the fixed curvilinear CI -energy C 1, the 
effectiveness can be made the highest by operating an engine 150 on the operation point Al (torque Te 1, 
rotational frequency Nel). In curvilinear C2-C2 of output energy regularity, and C3-C3, the operation point 
with such highest effectiveness exists on the curve of each energy regularity so that the operation point A2 
and A3 may correspond, respectively. The curve A in drawing 9 is connected with the line which continues 
the operation point with which the effectiveness of an engine 150 becomes as high as possible to each 
energy Pr based on these things. In the example, target torque Te* of an engine 1 50 and target engine-speed 
Ne* were set up using what used each operation point on this curve A (Torque Te, engine speed Ne), and 
relation with Energy Pr as the map. 

[0051] Here, Curve A is connected with a continuous curve because the operational status of an engine 150 
will change suddenly and it cannot shift to target operational status smoothly depending on extent of the 
change, but knocking may be produced or it may stop, when Energy Pr changes ranging over the 
discontinuous operation point if the operation point of an engine 150 is defined with a discontinuous curve 
to change of Energy Pr. Therefore, if Curve A is connected with a continuous curve in this way, each 
operation point on Curve A may not turn into the operation point with the highest effectiveness on the curve 
of energy regularity. In addition, among drawin g 9 , the operation point Amin with which it is expressed at 
Torque Temin and an engine speed Nemin is the operation point of the threshold energy in which an engine 
150 to an output is possible, and when operated on this operation point, it is in agreement with the threshold 
Pref which the value of the energy Pe outputted from an engine 1 50 mentioned above. 
[0052] If target torque Te* of an engine 150 and target engine-speed Ne* are set up, control CPU 190 will 
calculate target engine-speed Ns* of the sun gear shaft 125 by replacing with the engine speed Ne of an 
engine 150, and substituting target engine-speed Ne* of an engine 150 for the formula (2) mentioned above 
(step SI 16). And each control of a motor MG 1, a motor MG 2, and an engine 150 is performed using target 
rotational frequency Ne* of the set-up engine 150, target torque Te*, target rotational frequency Ns* of the 
sun gear shaft 125, the fuel cut flag FFC, etc. (step SI 30 thru/or SI 34). In the example, on account of 
illustration, although each control of a motor MG 1, a motor MG 2, and an engine 150 was indicated as a 
separate step, these control is performed to coincidence in parallel and synthetically in fact. For example, 
while control CPU 190 performs control of a motor MG 1 and a motor MG 2 in parallel with coincidence 
using interruption processing, EFIECU170 which received directions by communication link is made to also 
perform control of an engine 150 to coincidence. 

[0053] Control (step SI 30 of drawing 7 ) of a motor MG 1 is made by the control routine of the motor MG 1 
illustrated to drawing 1 1 . If this routine is performed, the control CPU 190 of a control unit 180 will 
perform first processing which inputs the rotational frequency Ns of the sun gear shaft 125 (step SI 40). 
Here, it can ask for the engine speed Ns of the sun gear shaft 125 by angle-of-rotation thetas of the sun gear 
shaft 125 detected by the resolver 139. Next, using the rotational frequency Ns and target rotational 
frequency Ns* of the sun gear shaft 125, torque command value Tr*, etc., torque command value Tml * of a 
motor MG 1 is computed by the degree type (5), and it sets up (step SI 42). The 1st term of the right-hand 
side in a formula (5) is searched for here from balance of drawing 5 and the collinear of operation in the 
collinear Fig. of drawing 6 , the 2nd term of the right-hand side is a proportional which negates the 
deflection to target rotational frequency Ns* of a rotational frequency Ns, and the 3rd term of the right-hand 
side is an integral term which abolishes steady-state deviation. Therefore, torque command value Tml* of a 
motor MG 1 will be set up by the steady state equally to Tr*xrho of the 1st term of the right-hand side 
searched for from balance of a collinear of operation (when the deflection from target rotational frequency 
Ns* of a rotational frequency Ns is a value 0). In addition, Kl and K2 in a formula (5) are a proportionality 
constant. 
[0054] 
[Equation 4] 

Tml*<^Tr*xp + K\(Ns*-Ns)+K2j (Ns*-Ns)dt (5) 

[0055] Then, angle-of-rotation thetas of the sun gear shaft 125 is inputted from a resolver 139 (step S144), 
and processing which searches for the electrical angle theta 1 of a motor MG 1 from angle-of-rotation thetas 
of the sun gear shaft 125 is performed (step SI 46). In the example, since the synchronous motor of four pole 
pairs is used as a motor MG 1 , theta l=4thetas will be calculated. And processing which detects the currents 
Iul and Ivl which are flowing to U phase and V phase of the three phase coil 1 34 of a motor MG 1 with the 
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current detector 195,196 is performed (step SI 48). Although the current is flowing to the three phase of U, 
V, and W, since the total is zero, it is sufficient if the current which flows to two phases is measured. In this 
way, coordinate transformation (three phase -2 phase-number conversion) is performed using the current of 
the obtained three phase (step SI 50). Coordinate transformation is changing into the current value of d shaft 
of the synchronous motor of a permanent-magnet type, and q shaft, and is performed by calculating a degree 
type (6). Coordinate transformation is performed in the synchronous motor of a permanent-magnet type here 
because it is an amount with the current of d shaft and q shaft essential when controlling torque. It is also 
possible to control from the first with a three phase. 

;0056] 

Equation 5] 

lq lj " [- cos(01 - 120) costflj [/vlj (Q 

[0057] Next, after changing into a biaxial current value, processing which asks for current command value 

Id 1 * of each shaft searched for from torque command value Tml * in a motor MG 1 , Iql *, the currents Idl 

and Iql that actually flowed on each shaft, and deflection, and calculates the electrical -potential-difference 

command values Vdl and Vql of each shaft is performed (step SI 52). That is, the following formulas (7) 

are calculated first and then a degree type (8) is calculated. Here, Kpl, Kp2, Kil, and Ki2 are multipliers 

respectively. These multipliers are adjusted so that the property of the motor to apply may be suited. In 

addition, the electrical -potential-difference command values Vdl and Vql are calculated from the part (the 

1st term of the formula (8) right-hand side) proportional to deflection **I with current command value I*, 

and an accumulated part (the 2nd term of the right-hand side) of the past of i batch of deflection **I. 

[0058] 

[Equation 6] 
AIdl = Idl*-Id\ 

Mq\ = Iq\*-Iq\ (7) 

Vdl = Kp\Md\ + Y< KiX 4 Mdl 

Vql = Kp2-Mq\ + J^Ki2AIq\ (8) 

[0059] Then, coordinate transformation (two phase -3 phase-number conversion) equivalent to the inverse 
transformation of the conversion which performed the electrical-potential-difference command value 
calculated in this way at step SI 50 is performed (step SI 54), and processing which asks for the electrical 
potential differences Vul, Vvl, and Vwl actually impressed to the three phase coil 134 is performed. It asks 
for each electrical potential difference by the degree type (9). 

;0060] 

Equation 7] 

KviJ " V 3 [cos(01 - 120) - sin(01 - 120) J [vql] 
Vwl = -Vu\-Vv\ (9) 

[0061] Since actual armature-voltage control is made by the transistor Trl of the 1st drive circuit 191 thru/or 
the on-off time amount of Tr6, it carries out PWM control of each transistor Trl thru/or the ON time amount 
of Tr6 so that it may become each electrical-potential-difference command value calculated by the formula 
(9) (step SI 56). 

[0062] If the sense of the torque [ in / for the sign of torque command value Tml * of a motor MG 1 / the 
collinear Fig. of drawing 5 or drawing 6 ] Tml is made forward here Even if torque command value Tml * 
of the same forward value is set up, when the sense on which torque command value Tml * acts like the 
condition of the collinear Fig. of drawing 5 differs from the sense of rotation of the sun gear shaft 125, 
regenerative control is made, and power running control is made like the condition of the collinear Fig. of 
drawing 6 at the time of the same direction. However, since power running control of a motor MG 1 and 
regenerative control control the transistor Trl of the 1st drive circuit 191 thru/or Tr6 so that forward torque 
acts on the sun gear shaft 125 by the permanent magnet 135 attached in the peripheral face of Rota 132, and 
the rotating magnetic field produced according to the current which flows in the three phase coil 134 if 
torque command value Tml * is forward, they turn into the same switching control. That is, if the sign of 
torque command value Tml * is the same, even if control of a motor MG 1 is regenerative control and it is 
power running control, it will become the same switching control. Therefore, all of the regenerative control 
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and power running control by the control routine of the motor MG 1 of drawing 1 1 can be performed. 
Moreover, since the direction of change of angle-of-rotation thetas of the sun gear shaft 125 read at step 
SI 44 only becomes reverse when torque command value Tml* is negative, the control routine of the motor 
MG 1 of drawing 1 1 can also perform control at this time. 

[0063] Next, control processing (step SI 32 of drawing 7 ) of a motor MG 2 is explained based on the 
control routine of the motor MG 2 illustrated to drawing 12 . If this routine is performed, first, the control 
CPU 190 of a control unit 1 80 will read the rotational frequency Ns of the sun gear shaft 125 (step SI 60), 
and will calculate the angular acceleration domegas which is the rate of change of the rotational speed of the 
sun gear shaft 125 by the degree type (10) based on the read rotational frequency Ns (step SI 62). Here, "last 
Ns" is the engine speed Ns of the sun gear shaft 125 inputted at step SI 60 when this routine was started last 
time, and **t is starting spacing time amount **t of this routine. "2pi" of the molecule of the right-hand side 
of a formula (10) is based on angular- velocity omegas of the sun gear shaft 125 and a rotational frequency 
Ns having the relation of omegas=2 pixNs [rad/sec]. In addition, since a value 0 is inputted last time into Ns 
by the initialization routine which is performed before this routine is performed and which is not illustrated 
when it begins after the ignition switch was set to ON, and this routine is started, this value 0 is used. 
[0064] 
[Equation 8] 

d<as4--& (10) 

At 

[0065] In this way, if it asks for the angular acceleration domegas of the sun gear shaft 125, torque 
command value Tm2* of a motor MG 2 will be set up by the degree type (1 1) using this angular 
acceleration domegas (step SI 64). Here, "Ime" in the 2nd term of the right-hand side of a formula (1 1) is the 
moment of inertia of the motor MG 1 seen from the motor MG 1 of the system of inertia which consists of a 
motor MG 1 mechanically combined through planetary gear 120, and an engine 150, and an engine 150. 
Therefore, what multiplied the moment of inertia Ime seen from this motor MG 1 by the angular 
acceleration domegas of Rota 132 of a motor MG 1 serves as torque (henceforth inertia torque) which acts 
on the sun gear shaft 125 according to a system of inertia, and the molecule of the 2nd term of the right-hand 
side of a formula (11) serves as resultant force of the torque which acts on the sun gear shaft 125. Therefore, 
as for the 2nd term which broke this by gear ratio rho, this torque acts on the ring wheel shaft 126 through 
planetary gear 1 20. In addition, since inertia torque acts on the reverse sense to the direction of change of 
movement by law of inertia, when it considers the time of changing the operation point of an engine 150 
into the operation point with a big rotational frequency Ne, inertia torque will have a negative sign in the 
formula of Torque Ter which will act in the direction which controls the rise of a rotational frequency Ne, 
and acts on the ring wheel shaft 126. From the first, when changing the operation point of an engine 1 50 into 
the operation point with a small rotational frequency Ne, inertia torque acts in the direction which controls 
reduction of a rotational frequency Ne. Moreover, when an engine 150 is in a steady operation condition, 
since the angular acceleration domegas of the sun gear shaft 125 serves as a value 0, inertia torque also 
serves as a value 0. The cancellation torque Tmc of the 3rd term of the right-hand side of a formula (1 1) is 
torque set up in order to cancel the torque shock which may be produced on the ring wheel shaft 126 at the 
time of the fuel cut to an engine 150, as mentioned above. 
[0066] 
[Equation 91 



[0067] In this way, if torque command value Tm2* of a motor MG 2 is set up, angle-of-rotation thetar of the 
ring wheel shaft 126 detected by the resolver 149 will be read (step SI 66), and the electrical angle theta 2 of 
a motor MG 2 will be computed based on read angle-of-rotation thetar (step SI 68). In the example, like [ a 
motor MG 2 ] a motor MG 1 , since the synchronous motor of four pole pairs was used, the electrical angle 
theta 2 is computed by theta2=4thetar. And step SI 48 in the control routine of a motor MG 1 thru/or 
processing of SI 56 and the same processing are performed. Namely, each phase current of a motor MG 2 is 
detected using the current detector 197,198 (step SI 70). The operation of coordinate transformation (step 
SI 72) and the electrical -potential-difference command values Vd2 and Vq2 is performed (step SI 74). 
Furthermore, backseat label conversion (step SI 76) of an electrical -potential-difference command value is 
performed, the transistor Trl 1 of the 2nd drive circuit 192 of a motor MG 2 thru/or the on-off control time 
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amount of Trl6 are found, and PWM control is performed (step SI 78). 

[0068] Although power running control of the motor MG 2 is carried out by the sense of torque command 
value Tm2*, and the sense of rotation of the ring wheel shaft 126 here or regenerative control is carried out, 
both power running control and regenerative control can be performed by control processing of the motor 
MG 2 of drawing 12 like a motor MG 1. In addition, in the example, the sign of torque command value 
Tm2* of a motor MG 2 made forward the sense of the torque Tm2 at the time of the condition of the 
collinear Fig. of drawing 5 . 

[0069] Next, control (step SI 34 of drawing 7 ) of an engine 150 is explained. When the fuel cut flag FFC is 
a value 1, an engine 150 serves as control which also stops jump spark ignition by the ignition plug 162 in 
the opening of a throttle valve 166 while suspending the fuel injection from a fuel injection valve 151 as it 
is, and when the fuel cut flag FFC is a value 0, it serves as control operated on the operation point with 
which it is expressed by target rotational frequency Ne* and target torque Te*. EFIECU170 fluctuates the 
opening of the fuel oil consumption from a fUel injection valve 151, or a throttle valve 166, and specifically, 
it adjusts so that the output torque of an engine 1 50 may become target torque Te* and a rotational 
frequency may become target rotational frequency Ne*. In addition, by control of an engine 150, as 
mentioned above, since the rotational frequency Ne of an engine 150 is performed by control of the 
rotational frequency Ns of the sun gear shaft 125 by the motor MG 1, target torque Te* serves as control of 
a throttle valve 166, and Air Fuel Ratio Control to an inhalation air content so that may be outputted from an 
engine 150. 

[0070] By performing such control, with the power output unit 1 10 of an example, torque conversion can be 
carried out and the power expressed with target rotational frequency Ne* and target torque Te* which are 
outputted from the engine 150 operated efficiently can be outputted at the ring wheel shaft 126, as a result a 
driving wheel 1 16,1 18 to desired power, i.e., the power with which it is expressed by the rotational 
frequency Nr and torque command value Tr*. 

[0071] When the accelerator pedal 164 into which it got is released when processing which carries out 
torque conversion of the power outputted from such an engine 1 50, and is outputted to the ring wheel shaft 
126 is performed, or the amount of treading in of an accelerator pedal 164 turns into a small amount, in the 
torque control routine of drawing 7 , it is judged at step SI 08 that Energy Pr is smaller than a threshold Pref. 
Thus, when judged, the control CPU 190 of a control unit 180 judges whether the fuel cut flag FFC is a 
value 0 first (step SI 20). A value 0 is set to Counter C, while judging it as initiation of a fuel cut and setting 
a value 1 to the fuel cut flag FFC (step SI 22), when the fuel cut flag FFC is a value 0 (step SI 24). On the 
other hand, Counter C is incremented when the fuel cut flag FFC is a value 1 (step SI 26). 
[0072] And the cancellation torque Tmc is set up based on target rotational frequency Ne* of an engine 1 50, 
and Counter C (step SI 28). The timing produced at the rotational frequency of the engine 150 just before the 
torque shock which may be produced at the time of a fuel cut performs a fuel cut differs from its magnitude. 
It is because time amount until a torque shock produces this is proportional to the inhalation air content of 
an engine 150, and is because the magnitude is proportional to output change. That is, when the rotational 
frequency Ne of an engine 150 is large, a big torque shock arises to early timing, and when a rotational 
frequency Ne is small, a small torque shock arises to late timing. Therefore, in the example, it memorizes to 
ROM 190b as a map in quest of the relation between the rotational frequency Ne of an engine 150, the 
elapsed time from the time of fuel cut initiation, and the magnitude of torque. While presuming a rotational 
frequency Ne from target rotational frequency Ne* of an engine 150, the elapsed time from the time of a 
fuel cut is found from Counter C. It shall ask for the magnitude of a torque shock using the map memorized 
to these and ROM 190b, and this shall be set up as cancellation torque Tmc. 

[0073] In this way, a setup of the cancellation torque Tmc performs control of the motor MG 1 mentioned 
above, a motor MG 2, and an engine 150 (step SI 30 thru/or SI 34). 

[0074] An example of the situation of change of the torque Tr outputted to the torque Te of the engine 150 
at the time of a fuel cut being performed, the torque Tml of a motor MG 1, the torque Tm2 of a motor MG 
2, and the ring wheel shaft 126 is shown in drawing 14 . If the accelerator pedal 164 into which it got is 
released so that it may illustrate, while a value 1 is set as the fuel cut flag FFC, a value 0 will be set as 
Counter C and the fuel to an engine 150 will be cut. At this time, the torque Te of an engine 1 50 decreases 
rapidly behind time a little, and serves as a negative value. At this time, an engine 1 50 will be in the 
condition of being taken about. The torque Tml of the motor MG 1 which it is going to make rotate the sun 
gear shaft 125 by target rotational frequency Ns*, and is controlled since change of the torque Te of an 
engine 150 appears as change of the rotational frequency Ns of the sun gear shaft 125 through planetary gear 
120 changes with order. Since change of the torque Tml of such a motor MG 1 appears as change of the 
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torque Tm2 of a motor MG 2, the torque Tm2 of a motor MG 2 also changes with order. In addition, since 
torque command value Tr* becomes a small value and torque command value Tm2* of a motor MG 2 is 
calculated by this torque command value Tr* by releasing an accelerator pedal 164, the torque Tm2 of a 
motor MG 2 changes suddenly immediately after releasing an accelerator pedal 164. Thus, since change of a 
motor MG 1 and a motor MG 2 is slow in order to change with change of the rotational frequency Ns of the 
sun gear shaft 125 to change of the torque Te of an engine 1 50, if it does not take the cancellation torque 
Tmc into consideration to a setup of torque command value Tm2* of a motor MG 2, as a drawing 
destructive line shows, it will produce a torque shock on the ring wheel shaft 126. However, in the example, 
since the torque of Yamagata as shown by drawing 13 is taken into consideration to a setup of torque 
command value Tm2* of a motor MG 2 as cancellation torque Tmc to this timing, it becomes torque change 
of a drawing solid line, and the torque shock which may be produced in the ring wheel shaft 126, as a result 
a driving wheel 116,118 can be canceled. 

[0075] Since the fuel to an engine 150 is cut when according to the power output unit 1 10 of an example 
explained above it is efficient and the energy Pe outputted from an engine 150 cannot operate an engine 150 
small, an engine 150 cannot be operated on the bad operation point of effectiveness, and the effectiveness of 
the whole equipment can be raised. And TORUKUSHOKKU which outputs the Yamagata torque 
(cancellation torque Tmc) of the magnitude called for based on a rotational frequency Ne to the timing 
which becomes settled based on the rotational frequency Ne of an engine 150 at the time of such a fuel cut 
from a motor MG 2, and may be produced in the ring wheel shaft 126, as a result a driving wheel 1 16,1 18 is 
cancellable. Therefore, the degree of comfort of ****** can be improved. 

[0076] In addition, although a gap of the timing of an actual torque shock and a some may arise or a gap of 
some magnitude may arise in the example since the cancellation torque Tmc is set up on the map which 
ROM 190b was made to memorize beforehand, a torque shock can be reduced even in this case, and the 
degree of comfort of a car can be improved. 

[0077] Next, power output unit 1 1 0B of the 2nd example of this invention is explained. Power output unit 
HOB of the 2nd example is carrying out the same hard configuration as the power output unit 1 10 of the 1st 
example. Therefore, the same sign is given to the same configuration as the configuration of the power 
output unit 1 10 of the 1st example among the configurations of power output unit HOB of the 2nd example, 
and the explanation is omitted. In addition, unless it shows clearly, the sign used on the occasion of 
explanation of the 1st example is used in the semantics same as it is. 

[0078] The torque control which the control device 180 of power output unit HOB of the 2nd example 
performs is performed by performing the torque control routine illustrated to drawing 1 5 . If this routine is 
performed, the control CPU 190 of a control unit 180 will first perform the same processing as processing of 
step SI 00 of the torque control routine of drawing 7 thru/or step SI 08 explained in the 1st example. That is, 
while inputting the engine speed Nr of the ring wheel shaft 126, the accelerator pedal position AP is inputted 
(steps S200 and S202), torque command value Tr* of the ring wheel shaft 126 is drawn (step S204), the 
energy Pr which should be outputted to the ring wheel shaft 126 is calculated (step S206), and the calculated 
energy Pr is compared with a threshold Pref (step S208). 

[0079] When Energy Pr is beyond the threshold Pref While setting a value 0 as the fuel cut flag FFC (step 
S210) A value 0 is set to Counter C (step S212), target rotational frequency Ne* of an engine 150 and target 
torque Te* are set up by the same technique as the 1st example (step S214), and the target rotational 
frequency of the sun gear shaft 125 is calculated using a formula (2) (step S216). 

[0080] On the other hand, when Energy Pr is under the threshold Pref When it judges (step S220) and the 
fuel cut flag FFC is judged to be a value 0, whether the fuel cut flag FFC is a value 0 While setting a value 1 
as the fuel cut flag FFC (step S222), a value 0 is set to Counter C (step S224), and thresholds CI and C2 are 
derived based on target rotational frequency Ne* of an engine 150 (step S225). About these thresholds CI 
and C2, it mentions later. Counter C is incremented when the fuel cut flag FFC is judged to be a value 1 at 
step S220 (step S226). 

[0081] And each control of a motor MG 1, a motor MG 2, and an engine 150 is performed using each set-up 
value (step S230). Control of a motor MG 2 is performed among these control by the same routine as the 
control routine of the motor MG 2 of drawing 12 when making cancellation torque Tmc into a value 0, and 
control of an engine 150 is the same as the control explained in the 1st example. Therefore, the explanation 
about control of a motor MG 2 and control of an engine 1 50 is omitted here. 

[0082] Control of a motor MG 1 is performed by the control routine of the motor MG 1 illustrated to 
drawing 16 . Activation of this routine judges whether the control CPU 190 of a control unit 180 has 
Counter C between two thresholds CI and C2 first (step S240). When there is no counter C between two 
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thresholds CI and C2 Step S241 which is step SI 40 of the control routine of the motor MG 1 of drawing 
1111 thru/or the same processing as SI 56 thru/or processing of S256 are performed. When Counter C is 
between two thresholds CI and C2, a value 0 is set as torque command value Tml * of a motor MG 1, and 
step S244 thru/or processing of S256 are performed. Here, two thresholds CI and C2 are set up at step S225 
of the torque control routine of drawing 1 5 , and after they start the cut of the fuel to an engine 1 50, they set 
up the timing which makes a value 0 torque Tml of a motor MG 1, and the timing returned to the original 
control. Thus, let torque Tml of a motor MG 1 be a value 0 by making a motor MG 1 free for preventing 
making the sun gear shaft 125 free, releasing the torque fluctuation at the time of the fuel cut of an engine 
150 on the sun gear shaft 125, and being outputted to the ring wheel shaft 126 after carrying out a fuel cut. 
[0083] in addition ~ an example since [ fluctuation / of an engine 150 / torque / timing / the timing which 
makes this motor MG 1 free, or / which is returned to the original control / an inhalation air content ] - the 
rotational frequency Ne of an engine 150 — relation — the price _.********__ it considered as things. 
Namely, the timing which makes a motor MG 1 free If it already passes, the engine 1 50 has been blown, and 
the rotational frequency of the sun gear shaft 125 will become large, will enlarge change of a condition, and 
control will be made difficult. If too late, since torque fluctuation will be outputted to the ring wheel shaft 
126, conversely, the timing which considers as the timing by which the engine 150 has seldom been blown, 
and returns a motor MG 1 to the original control Relation with the engine speed Ne of an engine 150 is 
investigated as timing from which the engine speed Ns of the sun gear shaft 125 which could blow some [ of 
an engine 150 ] and became large in connection with the riser returns to target engine-speed Ns*. While 
deriving the value of the counter C equivalent to the timing which memorizes to ROM 190b and makes a 
motor MG 1 free using target rotational frequency Ne* and this map by making this into a map as a 
threshold CI The value of the counter C equivalent to the timing which returns a motor MG 1 to the original 
control is derived as a threshold C2. 

[0084] An example of the situation of change of the torque Tr outputted to the torque Te of the engine 150 
at the time of a fiiel cut being performed in the power output unit 1 10 of the 2nd example, the torque Tml of 
a motor MG 1, the torque Tm2 of a motor MG 2, and the ring wheel shaft 126 is shown in drawing 17 . after 
the accelerator pedal 164 into which the torque Tml of a motor MG 1 was broken is released so that it may 
illustrate, it considers as a value 0 to the timing equivalent to the threshold CI drawn from target rotational 
frequency Ne*, and the original sun gear shaft 125 is returned to the value calculated by control rotated at 
target rotational frequency Ns* to the timing equivalent to a threshold C2. In the meantime, although the 
torque Te of an engine 150 changes suddenly, since the fluctuation is released by the sun gear shaft 125, it is 
not outputted to the ring wheel shaft 126. In addition, the torque Tm2 of a motor MG 2 changes with torque 
change of a motor MG 1 and the change of torque command value Tr* based on the amount of treading in of 
an accelerator pedal 164. 

[0085] As explained above, when the fuel cut to an engine 150 is performed according to power output unit 
1 1 0B of the 2nd example By making the sun gear shaft 125 free, using as free the motor MG 1 between the 
time amount which becomes settled based on a rotational frequency Ne to the timing which becomes settled 
based on the rotational frequency Ne of an engine 150 The torque fluctuation at the time of the fuel cut of an 
engine 150 can be released on the sun gear shaft 125, and it can prevent being outputted to the ring wheel 
shaft 126. Consequently, the degree of comfort of a car is improvable. Since the fuel to an engine 150 is cut 
when it is efficient and the energy Pe outputted from an engine 150 cannot operate an engine 150 small from 
the first, an engine 150 cannot be operated on the bad operation point of effectiveness, and the effectiveness 
of the whole equipment can be raised. 

[0086] Next, power output unit 1 10C of the 3rd example of this invention is explained. Power output unit 
1 10C of the 3rd example is also carrying out the same hard configuration as the power output unit 1 10 of the 
1st example. Therefore, explanation of power output unit 1 10C of the 3rd example is also omitted. In 
addition, unless it shows clearly, the sign used on the occasion of explanation of the 1 st example is used in 
the semantics same as it is. 

[0087] The torque control which the control device 1 80 of power output unit 1 10C of the 3rd example 
performs is performed by performing the torque control routine illustrated to drawing 18 . If this routine is 
performed, the control CPU 190 of a control unit 180 will first perform step SI 00 of the torque control 
routine of drawing 7 explained in the 1st example the same step S300 as processing of step SI 08 thru/or 
processing of S308. 

[0088] When Energy Pr is beyond the threshold Pref at step S308, while setting a value 0 as the fuel cut flag 
FFC (step S3 10), target rotational frequency Ne* of an engine 1 50 and target torque Te* are set up by the 
same technique as the 1st example (step S3 14), and the target rotational frequency of the sun gear shaft 125 
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is calculated using a formula (2) (step S3 16). 

[0089] On the other hand, when Energy Pr is under the threshold Pref, it judges that a fuel cut is performed 
and the control CPU 190 of a control unit 1 80 sets first what subtracted reduction torque **Te from target 
torque Te* as new target torque Te* (step S320). Here, reduction torque **Te is used in order to make target 
torque Te* small gradually, and it is defined with the frequency where a torque control routine is repeated 
and performed etc. Then, as compared with a threshold Tref (step S322), when smaller than a threshold 
Tref, a value 1 is set as the fuel cut flag FFC for newly set-up target torque Te* (step S). Here, a threshold 
Tref is set up as a bigger value a little than a value 0 or a value 0. 

[0090] And each control of a motor MG 1, a motor MG 2, and an engine 150 is performed using each set-up 
value (step S230). Here, control of a motor MG 1 is performed by the same routine as the control routine of 
the motor MG 1 of drawing 12 explained in the 1 st example, and control of a motor MG 2 is performed by 
the same routine as the control routine of the motor MG 2 of drawing 12 when making cancellation torque 
Tmc into a value 0. Moreover, control of an engine 150 is also the same control as the control explained in 
the 1st example. Therefore, the explanation about each control of a motor MG 1, a motor MG 2, and an 
engine 150 is omitted. 

[0091] An example of the situation of change of the torque Tr outputted to the torque Te of the engine 150 
at the time of a fiiel cut being performed in the power output unit 1 10 of the 3rd example, the torque Tml of 
a motor MG 1 , the torque Tm2 of a motor MG 2, and the ring wheel shaft 126 is shown in drawing 19 . The 
torque Te of an engine 150 becomes small gradually, and the torque Tm2 of the torque Tml ** motor MG 2 
of a motor MG 1 also changes gradually in connection with this so that it may illustrate. And a fuel cut is 
performed when the torque Te of an engine 150 becomes under the threshold Tref. At this time, Torque Te 
does not produce a torque shock on the ring wheel shaft 126, even if a fuel cut is performed, since it is a 
small value. 

[0092] As explained above, in case the fuel to an engine 150 is cut according to power output unit 1 10C of 
the 3rd example, when torque Te of an engine 150 is gradually made small and Torque Te becomes a small 
value, by cutting a fuel, torque fluctuation in a fuel cut can be made into a small thing, and it can prevent 
that a torque shock arises in the ring wheel shaft 126, as a result a driving wheel 1 16,1 1 8. Consequently, the 
degree of comfort of a car is improvable. Since the fuel to an engine 150 is cut when it is efficient and the 
energy Pe outputted from an engine 150 cannot operate an engine 150 small from the first, an engine 150 
cannot be operated on the bad operation point of effectiveness, and the effectiveness of the whole equipment 
can be raised. 

[0093] Although the power outputted to the ring wheel shaft 126 was taken out from between a motor MG 1 
and motors MG 2 through the power fetch gear 128 combined with the ring wheel 122 in each example 
mentioned above, as shown in power output unit 1 1 0D of the modification of drawing 20 , it is good also as 
what extends and picks out the ring wheel shaft 126 from a case 119. Moreover, as shown in power output 
unit 1 10E of the modification of drawing 21 , you may arrange so that it may become the order of planetary 
gear 120, a motor MG 2, and a motor MG 1 from an engine 150 side. In this case, sun gear shaft 125E may 
not be hollow, and ring wheel shaft 126E needs to be taken as a hollow shaft. If it carries out like this, the 
power outputted to ring wheel shaft 126E can be taken out from between an engine 150 and motors MG 2. 
[0094] Moreover, although it shall apply to the car of a two-flower drive of FR mold or FF mold in each 
example and its modification, as shown in power output unit 1 1 OF of the modification of drawing 22 , it is 
good also as what is applied to the car of a four-flower drive. With this configuration, the motor MG 2 
combined with the ring wheel shaft 126 is separated from the ring wheel shaft 126, it arranges independently 
in the rear wheel section of a car, and the driving wheel 1 1 7, 1 1 9 of the rear wheel section is driven by this 
motor MG 2. On the other hand, it is combined with a differential gear 114 through the power fetch gear 128 
and the power transfer gear 111, and the ring wheel shaft 126 drives the driving wheel 1 16,1 18 of the front- 
wheel section. It is possible to perform each example under such a configuration. 

[0095] As mentioned above, although the gestalt of operation of this invention was explained, as for this 
invention, it is needless to say that it can carry out with the gestalt which becomes various within limits 
which are not limited to the gestalt of such operation at all, and do not deviate from the summary of this 
invention. 

[0096] For example, in each example mentioned above, although the gasoline engine was used as an engine 
150, various kinds of internal combustion, such as a diesel power plant, a turbine engine, and a jet engine, or 
an external combustion engine can also be used. 

[0097] Moreover, although planetary gear 120 were used as a 3 shaft type power I/O means in each 
example, a sun gear and another side of one side are good also as a thing using double pinion planetary gear 
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equipped with two or more set Mino planetary 2 1 set of pinion gears which revolve around the sun while 
carrying out gear association with a ring wheel, carrying out gear association mutually and rotating the 
periphery of a sun gear. In addition, if the power which will be outputted and inputted by one residual shaft 
based on this determined power if the power outputted and inputted by any 2 shafts among three shafts as a 
3 shaft type power I/O means is determined is determined, what kind of equipment, gear unit, etc. can also 
use a differential gear etc. 

[0098] Furthermore, in each example, although PM form (permanent magnet form-ermanent Magnet type) 
synchronous motor was used for the motor MG 1 and the motor MG 2, if the both sides of regeneration 
actuation and a powering movement are possible, VR form (adjustable reluctance form; Variable Reluctance 
type) synchronous motor, a vernier motor, a direct current motor, an induction motor, a superconducting 
motor, a step motor, etc. can also be used. 

[0099] Or in each example, although the transistor inverter was used as 1st and 2nd drive circuits 191,192, 
an IGBT (insulated-gate bipolar mode transistor; Insulated Gate Bipolar mode Transistor) inverter, a 
thyristor inverter, an electrical-potential-difference PWM (pulse-width-modulation-ulse Width Modulation) 
inverter, a square wave inverter (an electrical-potential-difference form inverter, current form inverter), a 
resonance inverter, etc. can also be used. 

[0100] Moreover, as a dc-battery 194, although Pb dc-battery, a NiMH dc-battery, Li dc-battery, etc. can be 
used, it can replace with a dc-battery 194 and a capacitor can also be used. 

[0101] Although the above example explained the case where a power output unit was carried in a car, this 
invention is not limited to this and, in addition to this, can also be carried [ means of transportation, such as 
a vessel and an aircraft, and ] in various industrial machines etc. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 13] 
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[Drawing 12] 
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